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Introduction
The scope of this email discussion is UE RRM requirements for NR positioning from the following agenda items:
· AI 7.7.2.1 RRM Perf requirements: General
· AI 7.7.2.2.1 Measurement accuracy requirements
· AI 7.7.2.2.2 Test cases (General)
· AI 7.7.2.2.3 Test cases of measurement requirements
· AI 7.7.2.2.3 Test cases of accuracy requirements
· AI 7.7.2.2.5 Other
In providing comments, companies are encouraged to:
· Be concise
· Provide comments on all topics/sub-topics of interest 
· Ensure that comments are inserted in the latest version of the document by checking the folder before uploading
· Use “Track changes” to help identify added comments/changes
Topic #1: General performance requirements for NR Positioning (AI 7.7.2.1)
Companies’ contributions summary

	T-doc number
	Company
	Proposals / Observations

	R4-2102549 Draft Big CR: Introduction of Rel-16 NR Positioning RRM performance requirements and test cases
	Ericsson, Intel
	



Open issues summary
N.A.

Companies views’ collection for 1st round 
Open issues 
N.A.
CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4-2102549
	Big CR, to be further revised to capture agreements in this meeting.

	
	

	
	

	
	



Summary for 1st round 
Open issues 
CRs/TPs
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2102549
	Big CR, to be revised to include the agreements in this meeting

	
	

	
	

	
	




Discussion on 2nd round 
Please only comment on topics that are selected for discussion in 2nd round.
Sub-topic#1-1 
Summary on 2nd round 
Topic #2: Measurement Accuracy Requirements for PRS RSTD (AI7.7.2.2.1.1)
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2100440 Discussion on PRS RSTD accuracy requirements
	CATT
	Proposal 1: RAN4 not to define separate accuracy requirements for RSTD measured with same panel and with different panels. 
Proposal 2: The applicable accuracy requirements are not impacted by HO. 
Proposal 3: No need to define the applicability with propagation channels for accuracy requirement. (e.g. TDL-C channel model with 300 ns delay spread shall be considered also). 
Proposal 4: The accuracy requirements of RSTD shall be agnostic to comb size. 
Proposal 5: The accuracy requirements of RSTD are defined in Annex

	R4-2100443 Link-level simulation results of PRS RSTD measurement
	CATT
	Simulation results

	R4-2101274 Discussion on NR PRS RSTD measurement accuracy requirements
	Intel Corporation
	Observation 1: There is no obvious performance gap when SCSs are different.
Proposal 1: The requirements of RSTD measurement accuracy can be independent on SCS.
Observation 2: There is obvious performance gap when PRS measurement BW is different.
Proposal 2: The requirements based on the different PRS measurement bandwidth shall be defined.
Observation 3: For the same PRS BW and SCS, when the PRS_NormLengthPerSlot is different the measurement accuracy performance variance can be observed.   
Observation 4: For the same PRS BW and SCS, when the PRS_NormLengthPerSlot is same the measurement accuracy performance can be same no matter whether other different parameters (e.g. DL-PRS-NumSymbols , DL-PRS_ResourceRepetitionFactor or DL-PRS-CombSizeN) are various.  
Proposal 3: The sets of PRS_ NormLengthPerSlot ={1,2,4,6} can be used to differentiate RSTD measurement accuracy requirements.
Proposal 4: The accuracy requirements of RSTD can be defined by the table below.
Table 1: RSTD accuracy requirements (ns)
	FR
	PRS BW (PRBs)
	PRS_NormLenthPerSlot
	 SINR= [-6dB, -13dB]

	FR1
	52
	1
	TBD

	
	
	≥2
	TBD

	
	
	≥4
	TBD

	
	
	≥6
	TBD

	
	104

	1
	TBD

	
	
	≥2
	TBD

	
	
	≥4
	TBD

	
	
	≥6
	TBD

	
	268
	1
	TBD

	
	
	≥2
	TBD

	
	
	≥4
	TBD

	
	
	≥6
	TBD

	FR2
	32
	1
	TBD

	
	
	≥2
	TBD

	
	
	≥4
	TBD

	
	
	≥6
	TBD

	
	64
	1
	TBD

	
	
	≥2
	TBD

	
	
	≥4
	TBD

	
	
	≥6
	TBD

	
	128
	1
	TBD

	
	
	≥2
	TBD

	
	
	≥4
	TBD

	
	
	≥6
	TBD

	Note 1:  PRS_NormLenthPerSlot = (DL-PRS-NumSymbols x DL-PRS_ResourceRepetitionFactor) /DL-PRS-CombSizeN



Proposal 5: Do not define separate accuracy requirements for RSTD regarding to same or different panels. 
Proposal 6: No need to consider TRS when performing PRS measurement.
Proposal 7: During the HO, the measurement accuracy shall be same as that of without HO.

	R4-2101787 Discussion on PRS RSTD accuracy requirements
	vivo
	Proposal 1: RAN4 defines one set of requirements for RSTD measurement accuracy by taking into account calibration of timing between antenna panel and baseband.
Proposal 2: RSTD measurement accuracy requirements are not impacted by HO.
Proposal 3: No need to define the applicability with propagation channels for accuracy requirement. (e.g. TDL-C channel model with 300 ns delay spread shall be considered also).
Proposal 4: Define RSTD accuracy requirements for multiple PRS BWPs.
Proposal 5: Combination of {12, 12} for {Comb size, number of PRS symbos} is used as baseline to define accuracy requirements for the case without repetition.
Proposal 6: Accuracy requirements for number of repetions for PRS resource can be further specified if significant accraucy gap is identified.


	R4-2102293 On PRS-RSTD measurement accuracy requirements
	Qualcomm Incorporated
	Proposal 1: RAN4 not to define separate accuracy requirements for RSTD measured with same panel and with different panels.
Proposal 2: Applicable accuracy requirements are not impacted by HO.

Proposal 3: Need the applicability with propagation channels for accuracy requirement (e.g. Exclude number from simulations for TDL-C channel model with 300 ns delay spread in FR1 for defining the RSTD accuracy requirements.)

Proposal 4: RAN4 to consider defining PRS-RSTD and UE Rx-Tx measurement accuracy requirements only for AWGN.
Proposal 5: PRS-RSTD accuracy requirements to be defined for number of PRS symbols per slot equal to PRS comb size.
Proposal 6: PRS-RSTD accuracy requirements to be defined for the parameters specified in the table below.
	Total measurement accuracy (Tc)
	PRS BW (MHz)
	SCS (kHz)
	Repetitions (total intra/inter slot)
	PRS Es/Iot (dB)

	± [X]
	≥ [W]
	[S]
	≥ [R]
	(PRS Es/Iot)ref ≥ [Y1]
(PRS Es/Iot)i ≥ [Y2]




	R4-2102550 On RSTD measurement accuracy requirements
	Ericsson
	Proposal 1: RAN4 specifies the RSTD accuracy requirements under the assumption of using the same antenna panel for receiving both the reference and neighbor PRS resources. 
Proposal 2: For different antenna panels:
· Option 1: the same-panel requirement applies also when different antenna panels are used,
· Option 2: a more relaxed RSTD measurement accuracy applies when different antenna panels are used.
Proposal 3: Clarify in section 9.9.2.5 of TS 38.133: 
· If intra-frequency or inter-frequency handover occurs while RSTD measurements are being performed, then the UE shall continue and complete the on-going RSTD measurements.
[Moderator: this is related to core requirements]
Proposal 4: The UE shall continue and complete an RSTD measurement while meeting RSTD measurement accuracy requirements in clause 10.1.23 even when a serving cell change (intra-frequency handover, inter-frequency handover, SCell reconfiguration, addition, release, activation, or deactivation, or PSCell reconfiguration, addition, or release) occurs during the measurement.
Proposal 5: No need to define the applicability for propagation channels in accuracy requirements (i.e., Option 1 in the RAN4#97-e WF [1]).Proposal 6: The RSTD accuracy requirements shall apply for any DL-PRS-ResourceRepetitionFactor≥1 and any LPRS≥2 which is given by the higher-layer parameter dl-PRS-NumSymbols and any comb pattern.
Proposal 7: For FR1, the RSTD measurement accuracy is as in Table 1.
	Table 1: RSTD accuracy in FR1Accuracy, 
Tc
	PRS BW, 
PRB
	PRS SCS,
kHz
	Repetition factor   
[38.211]
	Repetition within slot 
(i.e.  
[38.211])
	Comb size  
[38.211]

	90
	24 ≤ BW ≤ 48
	15, 30
	All
	All
	All

	50
	48 < BW≤ 132
	15, 30
	All
	All
	All

	35
	BW >132
	15, 30
	All
	All
	All



Proposal 8: For FR2, the RSTD measurement accuracy is as in Table 2.
Table 2: RSTD accuracy in FR2
	Accuracy, 
Tc
	PRS BW, 
PRB
	PRS SCS,
kHz
	Repetition factor   
[38.211]
	Repetition within slot 
(i.e.  
[38.211])
	Comb size  
[38.211]

	80
	24 ≤ BW ≤ 32
	60, 120
	All
	All
	All

	40
	32 < BW≤ 64
	60, 120
	All
	All
	All

	30
	BW >64
	60, 120
	All
	All
	All




	R4-2102771 Discussion on accuracy requirements for RSTD measurement
	Huawei, HiSilicon
	Proposal 1: RSTD accuracy requirements are defined based on PRS configuration parameters of 
· PRS BW defined in number of PRBs 
· PRS SCS
PRS repetition factor dl-PRS-ResourceRepetitionFactor * dl-PRS-NumSymbols / dl-PRS-CombSizeN
Proposal 2: Use Table 2 as template to form RSTD accuracy requirements.
Table 2: Template for RSTD accuracy requirements
	Accuracy (Tc)
	SCS (kHz)
	PRB num
	Repetition 

	
	15/30/60/120
	24-40
	2

	
	
	44-84
	1

	
	
	88-168
	1

	
	
	172-max
	1



Proposal 3: Captured in the specification the propagation channel models based on which the accuracy requirements are derived.

Proposal 4: Use the following margins to account for the group delay calibration error for RSTD
· 0, if reference resource and neighbour resource are on the same PRS layer
· 32Tc, reference resource and neighbour resource are on different PRS layers
Proposal 5: RAN4 not to define separate accuracy requirements for RSTD measured with same panel and with different panels.
Proposal 6: Applicable accuracy requirements is not impacted by HO.

	R4-2102772 draftCR to introduce accuracy requirements for RSTD measurement
	Huawei, HiSilicon
	CR



Open issues summary
Sub-topic 2-1 Antenna panel assumption
· Option 1. (Intel, Huawei, Qualcomm, CATT) RAN4 not to define separate accuracy requirements for RSTD measured with same panel and with different panels. 
· Option 1a. (vivo) RAN4 defines one set of requirements for RSTD measurement accuracy by taking into account calibration of timing between antenna panel and baseband.
· Option 2 (Ericsson):  RAN4 specifies at least the RSTD accuracy requirements under the assumption of using the same antenna panel for receiving both the reference and neighbor PRS resources.
·  For different antenna panels within the same RSTD measurement 
· Option 2-1: the same-panel requirement applies also when different antenna panels are used,
· Option 2-2: a more relaxed RSTD measurement accuracy applies when different antenna panels are used.
Recommended WF: Further discussion needed. Collect companies’ views.  

Sub-topic 2-2 Applicable accuracy requirement in case of intra-/inter-frequency HO and other serving cell changes 
· Option 1 (Huawei, Intel, Qualcomm, vivo, CATT) Applicable accuracy requirements are not impacted by HO. 
· Option 2 (Ericsson): : The UE shall continue and complete an RSTD measurement while meeting RSTD measurement accuracy requirements in clause 10.1.23 even when a serving cell change (intra-frequency handover, inter-frequency handover, SCell reconfiguration, addition, release, activation, or deactivation, or PSCell reconfiguration, addition, or release) occurs during the measurement.
Recommended WF: Further discussion needed. Collect companies’ views.  

Sub-topic 2-3 Applicable propagation channel for accuracy requirement
· Option 1 (CATT, vivo). No need to define the applicability with propagation channels for accuracy requirement. (e.g. TDL-C channel model with 300 ns delay spread shall be considered also)
· Option 2 (Huawei): Captured in the specification the propagation channel models based on which the accuracy requirements are derived.
· Option 2b (Qualcomm):  RAN4 to consider defining PRS-RSTD and UE Rx-Tx measurement accuracy requirements only for AWGN
· Option 3 (Ericsson): No need to define the applicability for propagation channels in accuracy requirements (i.e., Option 1 in the RAN4#97-e WF [1]).
Recommended WF: Further discussion needed. Collect companies’ views.  

Sub-topic 2-4 How to define the accuracy requirements with the combinations of PRS BW and other parameters (e.g. comb size, repetition)
· Option 1a (Intel). RSTD accuracy requirements are defined based on PRS configuration parameters of 
· PRS BW defined in number of PRBs 
· PRS repetition factor dl-PRS-ResourceRepetitionFactor * dl-PRS-NumSymbols / dl-PRS-CombSizeN
· Option 1b (Huawei). RSTD accuracy requirements are defined based on PRS configuration parameters of 
· PRS BW defined in number of PRBs 
· PRS SCS
· PRS repetition factor dl-PRS-ResourceRepetitionFactor * dl-PRS-NumSymbols / dl-PRS-CombSizeN
· Option 2 (vivo): Define RSTD accuracy requirements for 
· multiple PRS BWPs.
· Combination of {12, 12} for {Comb size, number of PRS symbols} is used as baseline to define accuracy requirements for the case without repetition.
· Accuracy requirements for number of repetitions for PRS resource can be further specified if significant accuracy gap is identified.
· Option 3(Qualcomm)
· PRS BW defined in number of PRBs 
· PRS SCS
· number of PRS symbols per slot equal to PRS comb size.
· Option 4 (Ericsson): The RSTD accuracy requirements
· Depend on PRS BW defined in number of PRBs 
· apply for:
· any DL-PRS-ResourceRepetitionFactor≥1 and 
· any LPRS≥2 which is given by the higher-layer parameter dl-PRS-NumSymbols and 
· any comb pattern
· Option 5 (CATT): Define the RSTD accuracy requirements based on PRS configuration parameters of
· PRS BW defined in number of PRBs 
· PRS repetition factor dl-PRS-ResourceRepetitionFactor
Recommended WF: Further discussion needed. Collect companies’ views.  


Sub-topic 2-5 Group delay calibration margin
· Option 1 (Huawei). RAN4 to decide on the group delay calibration margin. 
·  margin equals to zero if the reference and neighbouring resources are on the same frequency layer in FR1
· 32Tc, reference resource and neighbour resource are on different PRS layers
Recommended WF: Further discussion needed. Collect companies’ views.  

Sub-topic 2-6 RSTD accuracy requirements for FR1
[Moderator notes: the exact accuracy requirements can be discussed after the principles above agreed.]
· Option 1 (Ericsson)
The RSTD accuracy requirements shall apply for any DL-PRS-ResourceRepetitionFactor≥1 and any LPRS≥2 which is given by the higher-layer parameter dl-PRS-NumSymbols and any comb pattern
Table 1: RSTD accuracy in FR1
	Accuracy, 
Tc
	PRS BW, 
PRB
	PRS SCS,
kHz
	Repetition factor   
[38.211]
	Repetition within slot 
(i.e.  
[38.211])
	Comb size  
[38.211]

	90
	24 ≤ BW ≤ 48
	15, 30
	All
	All
	All

	50
	48 < BW≤ 132
	15, 30
	All
	All
	All

	35
	BW >132
	15, 30
	All
	All
	All



· Option 2 (Huawei)
	Accuracy (Tc)
	SCS (kHz)
	PRB num
	Repetition 

	
	15
	24-40
	2

	
	
	44-84
	1

	
	
	88-168
	1

	
	
	172-max
	1

	
	30
	24-40
	2

	
	
	44-84
	1

	
	
	88-168
	1

	
	
	172-max
	1

	
	60
	24-40
	2

	
	
	44-84
	1

	
	
	88-168
	1

	
	
	172-max
	1



Recommended WF: Further discussion needed. Collect companies’ views.   [Moderator notes: the exact accuracy requirements can be discussed after the principles above agreed.]

Sub-topic 2-7 RSTD accuracy requirements for FR2
· Option 1(Ericsson): 
· The RSTD accuracy requirements shall apply for any DL-PRS-ResourceRepetitionFactor≥1 and any LPRS≥2 which is given by the higher-layer parameter dl-PRS-NumSymbols and any comb pattern 
· For FR2, the RSTD measurement accuracy is as in Table 2.
Table 2: RSTD accuracy in FR2
	Accuracy, 
Tc
	PRS BW, 
PRB
	
	PRS SCS,
kHz
	Repetition factor   
[38.211]
	Repetition within slot 
(i.e.  
[38.211])
	Comb size  
[38.211]

	80
	24 ≤ BW ≤ 32
	
	60, 120
	All
	All
	All

	40
	32 < BW≤ 64
	
	60, 120
	All
	All
	All

	30
	BW >64
	
	60, 120
	All
	All
	All



· Option 2 (Huawei)
	Accuracy (Tc)
	SCS (kHz)
	PRB num
	Repetition 

	
	60
	24-40
	2

	
	
	44-84
	1

	
	
	88-168
	1

	
	
	172-max
	1

	
	120
	24-40
	2

	
	
	44-84
	1

	
	
	88-168
	1

	
	
	172-max
	1



Recommended WF: Further discussion needed. Collect companies’ views.  [Moderator notes: the exact accuracy requirements can be discussed after the principles above agreed.]

Companies views’ collection for 1st round 
Open issues 
Sub-topic 2-1 Antenna panel assumption
	Company
	Comments

	Huawei
	Option 1.
In real world, how panels are deployed and which panel is used to take a measurement from a certain TRP are up to UE implementation, so it is not possible to define when UE should use same or different antenna panels for the reference and neighbour cell.

	vivo
	Option 1a is same as option 1 except it elaborates more about what needs to be considered in accuracy requirements. From antenna panel only perspective, we support option 1.

	Ericsson
	Option 1 is not fully clear. 
Can we clarify option 1 as follows:
· the difference is negligible, so the same accuracy requirements (derived based on simulation results with the same antenna pannel) will apply, regardless whether the same or different antenna panel is used for receiving both the reference and neighbor PRS resources?

	CATT
	Option 1. 

	Qualcomm
	We support option 1. Delay calibration error should be accounted for in the requirements.

	OPPO
	Support option 1 to use consistent requirements for RSTD with same panel and with different panels and we think different panels could be used as the baseline. 

	Intel
	Support Option 1. RAN4 needs not to define induvial requirements regarding to UE antenna implementation but the one regarding to typical or worst UE implementation allowed.



Sub-topic 2-2 Applicable accuracy requirement in case of HO and other serving cell changes
	Company
	Comments

	Huawei
	Option 1.
Option 2 is also correct technically, but we do not see the need to capture it in the spec. There are many UE procedure that do not impact the accuracy requirements, so we are not sure why cell change needs to be particularly discussed, e.g. do we need to capture that the accuracy requirements apply when there is a CSI measurement configuration, TCI activation or PDSCH/PUCCH scheduling?

	vivo
	We support option 1. 
As long as measurement period requirements and accuracy requirements are met by UE, it is up to UE implementation how to do the measurement in case of handover or other serving cell change. 

	Ericsson
	We support option 2, but could accept also a compromise option: 
· The UE shall continue and complete an RSTD measurement while meeting RSTD measurement accuracy requirements in clause 10.1.23 even when any serving cell change (intra-frequency handover, inter-frequency handover, SCell reconfiguration, addition, release, activation, or deactivation, or PSCell reconfiguration, addition, or release) occurs during the measurement.
In fact, in LTE we do have requirements not only for HO but also for serving cell change in CA, so the above would be just the same. But leaving this unspecified, will cause ambiguity in interpreting the requirements.

	CATT
	Option 1. 

	Qualcomm
	Support option 1. Regarding option 2, RAN4 has not decided on applicability of measurement requirements for cell changes other than HO.

	OPPO
	Support option 1.

	Intel
	Support Option 1. In our view, Option 2 is same as Option 1 from the accuracy requirements perspective. 



Sub-topic 2-3 Applicable propagation channel for accuracy requirement
	Company
	Comments

	Huawei
	Option 2a or option 2b.
RSTD measurement accuracy depends a lot on the propagation channel, so the applicability of the accuracy requirements w.r.t. propagation channels should be made clear in the specification. Otherwise, it may cause confusion to e.g. those who use our RAN4 specification to derive the positioning accuracy, that the accuracy is applicable in all scenarios. 

	vivo
	The RRM accuracy requirements are tested under AWGN only, but the accuracy is also based on fading channel from minimum requirements perspective. If PRS measurement accuracy requirements are specified under AWGN only then the requirements cannot ensure the positioning accuracy in practical network. With the requirements specified under fading channels the positioning accuracy can be guaranteed in most of practical deployment scenarios. UE can do better than minimum accuracy requirements depending on propagation environment. So, Option 1 is preferable. It seems option 1 and option 3 are the same.

	Ericsson
	Option 3, where the wording is more clear, but we understand that the meaning was the same with Option 1.

	CATT
	Option 1. 
If the accuracy requirements are only defined for AWGN channel, then can the requirements be achieved in the real scenario? From the accuracy requirement definition perspective, we suggest to consider the fading channel, but we are fine to capture the channel type which is used to derive accuracy requirement in the specification. 

	Qualcomm
	We prefer option 2b.
At the very least, we think propagation channel TDL-C with 300 ns delay spread should be excluded from the definition of RSTD accuracy requirements for FR1. Simulation results submitted by multiple companies show severely degraded performance for TDL-C with 300 ns delay spread vs. all other simulated channels due to large delay spread and relatively weak LOS path. Defining measurement accuracy requirements under such dominant impairments largely dilutes or masks any performance gains associated with increasing PRS BW, unless more sophisticated processing is performed to mitigate multipath effects. Our view is that RAN4 measurement accuracy requirements should highlight measurement accuracy gains achievable by various PRS configurations rather than advanced processing algorithms required to mitigate multipath fading.

	OPPO
	We can support option 1 and option 2a. From simulation results, the performance of AWGN is much better than that of fading channels. If the accuracy is defined only for AWGN, it will be useless in practical.

	Intel
	From the RAN4 requirements perspective, we can support Option 1. We have not any requirements differentiated by the channel model in RAN4. But we can also agree the performance under TDL-C may be worse than these  of other fading channel.  




Sub-topic 2-4 How to define the accuracy requirements with the combinations of PRS BW and other parameters
	Company
	Comments

	Huawei
	Option 1b.
RSTD is a timing measurement, so the resolution and thus the accuracy is heavily depending on the PRS BW in MHz, which means PRS BW defined in number of PRBs AND SCS. This is different from option 1a, option 4 and option 5.
The repetition factor is suggested to be defined as number of comb patterns, i.e. dl-PRS-ResourceRepetitionFactor * dl-PRS-NumSymbols / dl-PRS-CombSizeN. This number reflects the actual PRS REs that are available for measurement for a certain BW. 
Option 2 proposes to use {12, 12} for {Comb size, number of PRS symbols} as baseline, but in our view this may not be necessary as {12, 12} has similar performance as {2, 2} or {4, 4}. What matters for the performance is the number of comb patterns.
Option 2 also proposes that accuracy requirements for number of repetitions for PRS resource can be further specified, but we would prefer to define the requirements only based on the min number of repetitions, and the requirements also apply for larger repetitions. 
On option 3, it effectively excludes the intra-slot repetition from accuracy requirements, and we would like to understand if there is particular reason to do so.

	vivo
	Firstly, accuracy requirements for PRS resource without repetition should be specified as baseline in our view.
Secondly, for the combination {Comb size, number of PRS symbols}, we agree that {12, 12} has similar performance as {2, 2} or {4, 4} if there is no intra-slot repetition. The difference is that with {12, 12} it is not possible to configure intra-slot repetition but with {2,2} or others it is possible. For baseline accuracy requirements for PRS resource without repetition, we can use proposal in option 3 that number of PRS symbols per slot equal to PRS comb size.
Repetition can be used for positioning accuracy enhancement, it would be better to define corresponding requirements to see what benefit would be by configuring repetitions. As for some combinations of {Comb size, number of PRS symbols} it is not possible for intra-slot repetition as discussed above, inter-slot repetition should be considered to define requirements at least for combination of {12, 12}. To simply requirements 4 repetitions are suggested that for 15kHz SCS and combination of {12, 12}, 4 slots can be configured for the PRS resource and it can fit in 6ms measurement gap.

	Ericsson
	Option 4.
We see no need to require also additional repetitions, given we have already agreed on 4 samples.

	CATT
	Option 5.
In our understanding, the accuracy of RSTD is depending on the PRS bandwidth in PRB which is defined in PRS BW in MHz and SCS. From our simulation results, there is no obvious accuracy gap when the PRS BW in PRB is the same (e.g. 15kHz for 10M BW and 30kHz for 20M BW). 
For repetition factor, our initial understanding is that the repetition of intra-slot and inter-slot is different. The intra-slot repetition may have little performance improvement. Also we have different understanding about the definition of comb pattern. In our understanding, one comb pattern includes two parameters dl-PRS-NumSymbols and dl-PRS-CombSizeN(e.g. combination {2,2} and {2,4} are different comb pattern). Based on there understandings, we suggest to define accuracy requirements based on the ResourceRepetitionFactor. 

	Qualcomm
	For RSTD and UE Rx-Tx, if the objective is to define accuracy requirements in terms of fixed time units (i.e. ns or Tc), then any options that define PRS BW solely in terms of number of PRBs would be inadequate. For instance, in general, PRS with 48 PRBs and SCS = 15 kHz would not be expected to yield the same accuracy as PRS with 48 PRBs and SCS = 120 kHz given the same Es/Iot side condition. It is necessary to specify PRS BW in relation to absolute time units. This could be done either by specifying PRS BW in MHz or, equivalently, by a combination of number of PRBs and SCS. 
Options 1b and 3 both specify PRS BW in absolute units. In addition, option 3 proposes to specify requirements for PRS resources consisting of repetitions of the comb pattern. i.e. one instance of the comb pattern consists of exactly 12 REs allocated to PRS per PRB. This leads to a fixed processing gain per PRB independent of comb size. And this processing gain would scale in proportion to the number of comb pattern repetitions as given by dl-PRS-ResourceRepetitionFactor * dl-PRS-NumSymbols / dl-PRS-CombSizeN in options 1a and 1b.
Since companies have expressed concern about imposing requirements on coherent combining of PRS resources across slots, we suggest setting dl-PRS-ResourceRepetitionFactor=1 to consider only intra-slot repetitions (i.e. dl-PRS-NumSymbols = K* dl-PRS-CombSizeN for some integer K). With this approach, evaluation of measurement accuracy would be possible for modest numbers (1-6) of repetitions.
In the end we would have three basic PRS parameters that determine measurement accuracy: SCS, number of PRBs and number of intra-slot repetitions. Among other (external) determining factors would be the side condition (Es/Iot) and the propagation channel.

	OPPO
	In principle, we agree with Huawei and QC that RSTD accuracy is dependent on the PRS bandwidth in number of PRBs and SCS. Currently it is unclear for us whether comb size is needed since our previous simulation was performed based on the assumption that the number of PRS symbols equals to comb size. If simulation results from other companies can prove that the comb size, or other new introduced repetition factor in option 1 have big impact on the accuracy, we can support it. 

	Intel
	We support Option 1a.
For the options by which the requirements are depending on SCS, the maximum performance gap due to sampling/resolution is <(64-8)Tc<Ts as we shown in figure below.
[image: ]
It is unnecessary to define the separated the requirements for the different SCS. Otherwise, the testing works for accuracy requirement will be huge increased. 
For Option 4, the conditions of “any LPRS≥2” is always true.
	dl-PRS-NumSymbols-r16 
	ENUMERATED {n2, n4, n6, n12, ...}






Sub-topic 2-5 Group delay calibration margin
	Company
	Comments

	Huawei
	Option 1, but we are open to other views.

	Qualcomm
	We think we need a proposal for calibration error that scales inversely proportionally with PRS BW.

	Intel
	Can be FFS.

	
	



Sub-topic 2-6 RSTD accuracy requirements for FR1
[Moderator notes: the exact accuracy requirements can be discussed after the principles of sub-topic 2-4 above agreed.]

	Company
	Comments

	Huawei
	Option 2.
On exact PRS BW, we suggest to define requirements for all possible PRS BWs, and group the BWs based on the FFT size, which determines the resolution of the measurement and thus accuracy.
On exact number of repetitions, we suggest to define the requirements for the min number of repetitions (to make the min BW work), and the requirements also apply for larger repetitions. This is aligned with the agreement in last meeting that RAN4 should focus on no repetition case while repetition can be considered for small BW.

	vivo
	For option 1, we would like to add repetitions for accuracy requirements. Smaller PRS BW with repetitions may achieve similar accuracy compared to larger PRS BW without repetitions. From the accuracy requirements of option 1 it seems repetition has nothing to do with accuracy. Then what would be the benefit of configuring PRS resource repetition?
For option 2, whether a PRS BW is needed for defining accuracy requirements should be based on the accuracy itself.

	Ericsson
	Support Option 1.
To vivo: this is a minimum requirement and the minimum requirement should not prevent the NW to use certain configurations. If we want to have also (more stringent) requirements with repetitions, this is also Ok but at least we need requirements on the NW configuration without repetitions.

	
	

	CATT
	Based on the discussion 2-4, we suggest to define accuracy requirements based on PRS BW in PRB and repetition factor. 
	Accuracy (Tc)
	PRB num
	Repetition 
	SCS

	
	≥[48]
	≥[4]
	15kHz，30kHz

	
	 [96]
	≥[1]
	

	
	 [192]
	≥[1]
	




	Qualcomm
	We can support our proposal below (preferred) or option 2. 
We think it would be beneficial to define requirements for 4-5 PRB intervals covering the whole range of configurable PRS BW as shown below. Similar to Huawei’s proposal, the requirement for each interval is defined based on the min value in the interval. E.g. for 48 ≤ PRBs < 96 the accuracy is derived for PRBs = 48.
The number of PRS repetitions would count only intra-slot repetitions (of the comb pattern). This is so that accuracy requirements do not assume capability to do inter-slot coherent combining of  PRS resources. The number of repetitions for each case can be TBD following the guidelines of existing RAN4 agreements.
	Total measurement accuracy (Tc)
	PRS BW (PRBs)
	SCS (kHz)
	Repetitions (intra- slot)
	PRS Es/Iot (dB)

	± [X1]
	24 ≤ PRBs < 48
	15
	≥ [R1]
	(PRS Es/Iot)ref ≥ [Y1]
(PRS Es/Iot)i ≥ [Y2]

	± [X2]
	48 ≤ PRBs < 96
	15
	≥ [R2]
	

	± [X3]
	96 ≤ PRBs < 192
	15
	≥ [R3]
	

	± [X4]
	192 ≤ PRBs < 264
	15
	≥ [R4]
	

	± [X5]
	PRBs = 264
	15
	≥ [R5]
	

	± [X6]
	24 ≤ PRBs < 48
	30
	≥ [R6]
	

	± [X7]
	48 ≤ PRBs < 96
	30
	≥ [R7]
	

	± [X8]
	96 ≤ PRBs < 192
	30
	≥ [R8]
	

	± [X9]
	192 ≤ PRBs < 264
	30
	≥ [R9]
	

	± [X10]
	PRBs = 264
	30
	≥ [R10]
	




	OPPO
	We slightly prefer option 2 and would like to clarify that the RSTD accuracy is based on the worse combination of {SCS, PRB number, repetition} between the reference cell and target neighbor cell.

	Intel
	We suggest that we can firstly reach  consensus on the sub-topic 2-4 and 2-5. Based on the parameters which can impact the different requirement sets, the companies can provide their corresponding simulation results. After that, we can conclude the exact requirements.  



Sub-topic 2-7 RSTD accuracy requirements for FR2
	Company
	Comments

	Huawei
	Option 2, for the same comments as Sub-topic 2-6.

	vivo
	Same comments as Sub-topic 2-6.

	Ericsson
	Same comment as for FR1.

	CATT
	Same as sub-topic 2-6. 

	Qualcomm
	We can support our proposal below (preferred) or option 2. 
We think it would be beneficial to define requirements for 4-5 PRB intervals covering the whole range of configurable PRS BW as shown below. Similar to Huawei’s proposal, the requirement for each interval is defined based on the min value in the interval. E.g. for 48 ≤ PRBs < 96 the accuracy is derived for PRBs = 48.
The number of PRS repetitions would count only intra-slot repetitions (of the comb pattern). This is so that accuracy requirements do not assume capability to do inter-slot coherent combining of  PRS resources. The number of repetitions for each case can be TBD following the guidelines of existing RAN4 agreements.
	Total measurement accuracy (Tc)
	PRS BW (PRBs)
	SCS (kHz)
	Repetitions (intra- slot)
	PRS Es/Iot (dB)

	± [X1]
	24 ≤ PRBs < 48
	60
	≥ [R1]
	(PRS Es/Iot)ref ≥ [Y1]
(PRS Es/Iot)i ≥ [Y2]

	± [X2]
	48 ≤ PRBs < 96
	60
	≥ [R2]
	

	± [X3]
	96 ≤ PRBs < 192
	60
	≥ [R3]
	

	± [X4]
	192 ≤ PRBs < 264
	60
	≥ [R4]
	

	± [X5]
	PRBs = 264
	60
	≥ [R5]
	

	± [X6]
	24 ≤ PRBs < 48
	120
	≥ [R6]
	

	± [X7]
	48 ≤ PRBs < 96
	120
	≥ [R7]
	

	± [X8]
	96 ≤ PRBs < 192
	120
	≥ [R8]
	

	± [X9]
	192 ≤ PRBs < 264
	120
	≥ [R9]
	

	± [X10]
	PRBs = 264
	120
	≥ [R10]
	




	OPPO
	Same as sub-topic 2-6.

	Intel 
	Same comments for sub-topic 2-6



 CRs/TPs
[Moderator notes: suggest take one of these CR drafts as the baseline which can be revised in 2nd round discussion.] 

	CR/TP number
	Comments collection

	R4-2102772 (Huawei, Hi Silicon)
	Huawei: can be revised based on technical conclusions.

	
	Qualcomm: Return to this in the next round.

	
	Intel: revised needed based on subtopic 2-6&7

	
	

	
	

	
	

	
	

	
	

	
	



Summary for 1st round 
Open issues 
	
	Status summary 

	Sub-topic#2-1
	Antenna panel assumption
Tentative agreements: None
Candidate options:
· Option 1. (Intel, Huawei, Qualcomm, CATT, vivo, OPPO) RAN4 not to define separate accuracy requirements for RSTD measured with same panel and with different panels. 
· Option 1a. (Ericsson) 
· RAN4 not to define separate accuracy requirements for RSTD measured with same panel and with different panels and
· the same accuracy requirements will be defined, which are based on the earlier simulation results (which did not assume different panels, according to the agreed simulation assumptions)

Recommendations for 2nd round: Check Option 1a can be accepted by majority companies as a compromise .

	Sub-topic#2-2
	Applicable accuracy requirement in case of HO and other serving cell changes
Tentative agreements: 
Candidate options:
· Option 1 (Huawei, Intel, Qualcomm, vivo, CATT, OPPO) Applicable accuracy requirements are not impacted by HO. 
· Option 2 (Ericsson): : The UE shall continue and complete an RSTD measurement while meeting RSTD measurement accuracy requirements in clause 10.1.23 even when a serving cell change (intra-frequency handover, inter-frequency handover, SCell reconfiguration, addition, release, activation, or deactivation, or PSCell reconfiguration, addition, or release) occurs during the measurement.
· Option 3 (Ericsson): : The UE shall continue and complete an RSTD measurement while meeting RSTD measurement accuracy requirements in clause 10.1.23 even when a serving cell change (intra-frequency handover, inter-frequency handover, SCell reconfiguration, addition, release, activation, or deactivation, or PSCell reconfiguration, addition, or release) occurs during the measurement.

Recommendations for 2nd round: : Can be FFS

	Sub-topic#2-3
	Applicable propagation channel for accuracy requirement
Tentative agreements:
Candidate options:
· Option 1 (CATT, vivo, Ericsson,OPPO, Intel). No need to define the applicability with propagation channels for accuracy requirement. (e.g. TDL-C channel model with 300 ns delay spread shall be considered also)
· Option 2a (Huawei): Captured in the specification the propagation channel models based on which the accuracy requirements are derived.
· Option 2b (Qualcomm, Huawei):  RAN4 to consider defining PRS-RSTD and UE Rx-Tx measurement accuracy requirements only for AWGN

Recommendations for 2nd round: Can be FFS

	Sub-topic#2-4
	How to define the accuracy requirements with the combinations of PRS BW, repetitions and others
Tentative agreements:
GTW Agreements:
Agreements
· RSTD accuracy requirements are defined to cover all BW configurations 
· Different RSTD accuracy requirements depend on the following parameters
· PRS BW defined in number of PRBs 
· Companies are encouraged to bring PRS accuracy simulation results in RAN4 #99e for the identified set of parameters
· PRS BW defined in number of PRBs
· PRS SCS
· dl-PRS-ResourceRepetitionFactor 
· dl-PRS-NumSymbols 
· dl-PRS-CombSizeN
· Other parameters are FFS
· Note: the full set of parameters and values to be finalized in RAN4 #98e. Prepare unified format for results collection.


Candidate options:
The tables below including the parameters which impact the performance can be used to define the different accuracy requirements in the future. And the companies can input the values or other parameters in 2nd discussion.
Table 1: RSTD accuracy in FR1/FR2
	Case idx
	PRS BW in PRBs
	SCS, kHz
	dl-PRS-ResourceRepetitionFactor 

	dl-PRS-NumSymbols 

	dl-PRS-CombSizeN

	1
	24 ≤ PRBs < 48
	15
	1 (no repetition)
	2 (no repetition)
	2 (no repetition)

	2
	
	
	
	
	

	3
	
	
	
	
	



Recommendations for 2nd round: Companies are encouraged to agree on the table and input the full set of parameters and values. 


	Sub-topic#2-5
	Group delay calibration margin
Tentative agreements:
 Candidate options:
· Option 1 (Huawei). RAN4 to decide on the group delay calibration margin. 
·  margin equals to zero if the reference and neighbouring resources are on the same frequency layer in FR1
· 32Tc, reference resource and neighbour resource are on different PRS layers

Recommendations for 2nd round: Can be FFS.

	Sub-topic#2-6
	RSTD accuracy requirements for FR1
Moderator Notes: The principle (e.g. the parameters used to define the different requirements) can be agreed firstly. Then we can define the specific accurate requirements. 
Tentative agreements:
Candidate options:
Recommendations for 2nd round: The exact requirements can be deferred to the next meeting. 

	Sub-topic#2-7
	RSTD accuracy requirements for FR2
Moderator Notes: The principle (e.g. the parameters used to define the different requirements) can be agreed firstly. Then we can define the specific accurate requirements. 
Tentative agreements:
Candidate options:
Recommendations for 2nd round: The exact requirements can be deferred to the next meeting.


CRs/TPs
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2102772  (Huawei, Hi Silicon)
	Revised to  R4-2103730

	
	

	
	


Discussion on 2nd round 
Please only comment on topics that are selected for discussion in 2nd round.
Sub-topic 2-1 Antenna panel assumption
	Company
	Comments

	Intel
	We can compromised to Option 1a.

	Qualcomm
	We can compromise to option 1a with the understanding that delay calibration error should be accounted for in the requirements.

	CATT
	Option 1. We don’t get the point of second bullet in option 1a. The accuracy requirements are actually based on the earlier simulation results. 

	Huawei
	Option 1.
The antenna panel assumption may impact the group delay calibration error, and accuracy shouldbe defined based on worst case.



Sub-topic 2-2 Applicable accuracy requirement in case of HO and other serving cell changes
	Company
	Comments

	Intel
	Support Option 1. Can compromise to Option 3. 

	CATT
	Option 1. 

	Huawei
	Option 1.



Sub-topic 2-3 Applicable propagation channel for accuracy requirement
[Moderator notes: Companies were also encouraged to provide the simulation results to further check the gap brought by TDL-C]
	Company
	Comments

	Intel
	The channel specific requirements doesn’t make sense in RAN4. Can check the gap between the performance under TDL-C and AWGN..

	R&S 
	We recommend to use simply AWGN and not complicate unnecessarily the test and the test equipment.  In LTE, the experience of testing devices for LBS with multipath fading channel was not very good. 

	Qualcomm
	We agree with R&S and support option 2b. To Intel: There are channel-dependent requirements for demodulation performance.

	CATT
	We do see the obvious gap between the performance of TDL-C and AWGN from our simulation results. If we define requirement based on AWGN, then does it applicable for the real deployment? 

	Huawei
	Option 2a or 2b. 



Sub-topic 2-4 How to define the accuracy requirements with the combinations of PRS BW, repetitions and others
[Moderator notes: The tables below can be used as a template to collect the views from companies  on  the full set of parameters and values to define the different accuracy requirements in the future. ].
Table 1: RSTD accuracy in FR1/FR2
	Case idx
	PRS BW in PRBs
	SCS, kHz
	dl-PRS-ResourceRepetitionFactor 

	dl-PRS-NumSymbols 

	dl-PRS-CombSizeN

	1
	e.g.24 ≤ PRBs < 48
	e.g. 15
	e.g. 1
	e.g. 2 
	2 

	2
	
	
	
	
	

	3
	
	
	
	
	



	Company
	Comments

	Intel
	Table 1: RSTD accuracy in FR1

	Case idx
	PRS BW in PRBs
	SCS, kHz
	dl-PRS-ResourceRepetitionFactor 

	dl-PRS-NumSymbols 

	dl-PRS-CombSizeN

	1
	24≤PRS<48
	15k/30k/60k
	dl-PRS-ResourceRepetitionFactor * dl-PRS-NumSymbols / dl-PRS-CombSizeN  ≥ 4

	2
	48<PRS≤104
	15k/30k/60k
	dl-PRS-ResourceRepetitionFactor * dl-PRS-NumSymbols / dl-PRS-CombSizeN  ≥ 1

	3
	104< PRS≤272
	
	



Table 2: RSTD accuracy in FR2

	Case idx
	PRS BW in PRBs
	SCS, kHz
	dl-PRS-ResourceRepetitionFactor 

	dl-PRS-NumSymbols 

	dl-PRS-CombSizeN

	1
	PRS≤24
	60k/120k
	dl-PRS-ResourceRepetitionFactor * dl-PRS-NumSymbols / dl-PRS-CombSizeN  ≥ 4

	2
	24<PRS≤104
	60k/120k
	dl-PRS-ResourceRepetitionFactor * dl-PRS-NumSymbols / dl-PRS-CombSizeN  ≥ 1

	3
	104< PRS≤272
	
	





	Qualcomm
	Table for FR1. TBD based on simulation results if the columns marked with (*) can be collapsed into a single column based on dl-PRS-RepetitionFactor* dl-PRS-NumSymbols/ dl-PRS-CombSizeN
	Total measurement accuracy (Tc)
	PRS BW (PRBs)
	SCS (kHz)
	dl-PRS-RepetitionFactor(*)
	dl-PRS-NumSymbols(*)
	dl-PRS-CombSizeN(*)

	± [X1]
	24 ≤ PRBs < 48
	15
	≥ [R1]
	
	

	± [X2]
	48 ≤ PRBs < 96
	15
	≥ [R2]
	
	

	± [X3]
	96 ≤ PRBs < 192
	15
	≥ [R3]
	
	

	± [X4]
	192 ≤ PRBs < 264
	15
	≥ [R4]
	
	

	± [X5]
	PRBs = 264
	15
	≥ [R5]
	
	

	± [X6]
	24 ≤ PRBs < 48
	30
	≥ [R6]
	
	

	± [X7]
	48 ≤ PRBs < 96
	30
	≥ [R7]
	
	

	± [X8]
	96 ≤ PRBs < 192
	30
	≥ [R8]
	
	

	± [X9]
	192 ≤ PRBs < 264
	30
	≥ [R9]
	
	

	± [X10]
	PRBs = 264
	30
	≥ [R10]
	
	




Table for FR2. TBD based on simulation results if the columns marked with (*) can be collapsed into a single column based on dl-PRS-RepetitionFactor* dl-PRS-NumSymbols/ dl-PRS-CombSizeN

	Total measurement accuracy (Tc)
	PRS BW (PRBs)
	SCS (kHz)
	dl-PRS-RepetitionFactor(*)
	dl-PRS-NumSymbols(*)
	dl-PRS-CombSizeN(*)

	± [X1]
	24 ≤ PRBs < 48
	60
	≥ [R1]
	
	

	± [X2]
	48 ≤ PRBs < 96
	60
	≥ [R2]
	
	

	± [X3]
	96 ≤ PRBs < 192
	60
	≥ [R3]
	
	

	± [X4]
	192 ≤ PRBs < 264
	60
	≥ [R4]
	
	

	± [X5]
	PRBs = 264
	60
	≥ [R5]
	
	

	± [X6]
	24 ≤ PRBs < 48
	120
	≥ [R6]
	
	

	± [X7]
	48 ≤ PRBs < 96
	120
	≥ [R7]
	
	

	± [X8]
	96 ≤ PRBs < 192
	120
	≥ [R8]
	
	

	± [X9]
	192 ≤ PRBs < 264
	120
	≥ [R9]
	
	

	± [X10]
	PRBs = 264
	120
	≥ [R10]
	
	




	CATT
	Table 1: RSTD accuracy in FR1
	Case idx
	PRS BW in PRBs
	SCS, kHz
	dl-PRS-ResourceRepetitionFactor 

	dl-PRS-NumSymbols 

	dl-PRS-CombSizeN

	1
	PRS≥48
	15k/30k/60k
	dl-PRS-ResourceRepetitionFactor ≥4

	2
	PRS≥96
	15k/30k/60k
	dl-PRS-ResourceRepetitionFactor ≥1

	3
	PRS≥192
	
	




	Huawei
	We understand the exact grouping of PRS BW and whether to group SCS will be decided next meeting based on complied simulation results.



Sub-topic 2-5 Group delay calibration margin
	Company
	Comments

	Intel 
	Can be FFS.

	Qualcomm
	FFS

	Huawei
	FFS




Summary on 2nd round 
	CR/TP/LS/WF number
	T-doc status update recommendation  

	R4-2103586 (WF)
	Agreeable

	R4-2103730 (Huawei, Hi Silicon)
	Agreeable




Topic #3: Measurement Accuracy Requirements for PRS RSRP (AI7.7.2.2.1.2)
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2100441 Discussion on PRS RSRP accuracy requirements
	CATT
	Proposal 1: The side condition for PRS measurement accuracy requirements are -6dB and -13dB. 
Proposal 2: The accuracy requirements should be agnostic to the comb size. 
Proposal 3: The accuracy requirements should be defined agnostic to SCS. 
Proposal 4: The accuracy requirements can be defined based on different PRS bandwidth 48, 96 and 192 PRBs. 
Proposal 5: The relative accuracy requirements should be based on the same PRS configuration as absolute accuracy requirements. 

	R4-2100444 Link-level simulation results of PRS RSRP measurement
	CATT
	Simulation results

	R4-2100446 CR on PRS-RSRP accuracy requirements
	CATT
	CR

	R4-2100470 CR on PRS-RSRP accuracy requirements
	CATT
	N.A.

	R4-2101275 Discussion on NR PRS RSRP measurement accuracy requirements
	Intel Corporation
	Proposal 1:  The different accuracy requirements for PRS RSRP measurement with two SINR conditions below shall be defined.
· SINR side condition #1: [ -6 dB].
· SINR side condition #2: [-13 dB]. 
Observation 1: When SINR is higher enough (>= -6dB) the performance gap because of DL-PRS-NumSymbols ,DL-PRS_ResourceRepetitionFactor and DL-PRS-CombSizeN can be very little.
Proposal 2 : The accuracy requirements of RSRP when SINR is larger than [-6dB] can be independent with the following parameters:
· DL-PRS-NumSymbols
· DL-PRS_ResourceRepetitionFactor 
· DL-PRS-CombSizeN
Proposal 3 : The accuracy requirements of PRS RSRP can be specified by the Table 1 below.
Table 1: PRS RSRP accuracy requirements
	FR
	PRS BW, MHz (or PRBs)
	PRS_NormLenthPerSlot
	Accuracy (dB)
(SINR=[ -6dB])
	Accuracy (dB)
(SINR= -13dB)

	FR1
	52
	1
	TBD
	TBD


	
	
	≥2
	TBD
	

	
	
	≥4
	TBD
	

	
	
	≥6
	TBD
	

	
	104

	1
	TBD
	TBD


	
	
	≥2
	TBD
	

	
	
	≥4
	TBD
	

	
	
	≥6
	TBD
	

	
	268
	1
	TBD
	TBD


	
	
	≥2
	TBD
	

	
	
	≥4
	TBD
	

	
	
	≥6
	TBD
	

	FR2
	32 
	1
	TBD
	TBD


	
	
	≥2
	TBD
	

	
	
	≥4
	TBD
	

	
	
	≥6
	TBD
	

	
	64 
	1
	TBD
	TBD


	
	
	≥2
	TBD
	

	
	
	≥4
	TBD
	

	
	
	≥6
	TBD
	

	
	128
	1
	TBD
	TBD


	
	
	≥2
	TBD
	

	
	
	≥4
	TBD
	

	
	
	≥6
	TBD
	

	Note 1:  PRS_NormLenthPerSlot = (DL-PRS-NumSymbols x DL-PRS_ResourceRepetitionFactor) /DL-PRS-CombSizeN




	R4-2102551 On PRS-RSRP measurement accuracy requirements
	Ericsson
	Proposal 1: PRS-RSRP SINR side condition #1 is -3 dB. Alternatively, both -3 dB and -6 dB could also be acceptable.
[bookmark: _Hlk62234867]Proposal 2: There can be separate tests (e.g., Test 1, Test 2, …) inside the test case, one for each side condition.
Proposal 3: The PRS-RSRP accuracy requirements shall apply for any DL-PRS-ResourceRepetitionFactor≥1 and any LPRS≥2 which is given by the higher-layer parameter dl-PRS-NumSymbols and any comb pattern.
Proposal 4: For FR1, the absolute PRS-RSRP measurement accuracy is as in Table 1.
Table 1: Absolute PRS-RSRP accuracy in FR1
	Accuracy,
dB
	Es/Iot, 
dB
	PRS BW, 
PRB
	PRS SCS,
kHz
	Repetition factor   
[38.211]
	Repetition within slot 
(i.e.  
[38.211])
	Comb size 
 
[38.211]

	3
	-3
	24 ≤ BW ≤ 48
	15, 30
	All
	All
	All

	2.5
	
	48 < BW≤ 132
	15, 30
	All
	All
	All

	2
	
	BW >132
	15, 30
	All
	All
	All

	4.5
	-6
	24 ≤ BW ≤ 48
	15, 30
	All
	All
	All

	3.5
	
	48 < BW≤ 132
	15, 30
	All
	All
	All

	2.5
	
	BW >132
	15, 30
	All
	All
	All

	7
	-13
	24 ≤ BW ≤ 48
	15, 30
	All
	All
	All

	5
	
	48 < BW≤ 132
	15, 30
	All
	All
	All

	3
	
	BW >132
	15, 30
	All
	All
	All



Proposal 5: For FR2, the absolute PRS-RSRP measurement accuracy is as in Table 2.
Table 2: Absolute PRS-RSRP accuracy in FR2
	Accuracy,
dB
	Es/Iot, 
dB
	PRS BW, 
PRB
	PRS SCS,
kHz
	Repetition factor   
[38.211]
	Repetition within slot 
(i.e.  
[38.211])
	Comb size 
 
[38.211]

	4
	-3
	24 ≤ BW ≤ 32
	60, 120
	All
	All
	All

	3.5
	
	32 < BW≤ 64
	60, 120
	All
	All
	All

	3
	
	BW >64
	60, 120
	All
	All
	All

	6
	-6
	24 ≤ BW ≤ 32
	60, 120
	All
	All
	All

	5
	
	32 < BW≤ 64
	60, 120
	All
	All
	All

	4
	
	BW >64
	60, 120
	All
	All
	All

	9
	-13
	24 ≤ BW ≤ 32
	60, 120
	All
	All
	All

	7
	
	32 < BW≤ 64
	60, 120
	All
	All
	All

	6
	
	BW >64
	60, 120
	All
	All
	All





	R4-2102773 Discussion on accuracy requirements for PRS-RSRP measurement
	Huawei, HiSilicon
	Proposal 1: SINR side condition #1 for PRS-RSRP accuracy requirements is -6dB.
Proposal 2: PRS-RSRP accuracy requirements are defined based on PRS configuration parameters of 
· PRS BW defined in number of PRBs 
· PRS repetition factor dl-PRS-ResourceRepetitionFactor * dl-PRS-NumSymbols / dl-PRS-CombSizeN


	R4-2102774 Further simulation results for PRS-RSRP
	Huawei, HiSilicon
	Simulation results



Open issues summary
Sub-topic 3-1 PRS-RSRP SINR side condition of #1
Candidate options:
· Option 1a (Ericsson): PRS-RSRP SINR side condition #1 is -3 dB. 
· Option 1b (Ericsson): both -3 dB and -6 dB could also be acceptable
· Option 2 (CATT, Intel, Huawei): -6dB
Recommended WF: Further discussion needed. Collect companies’ views

Sub-topic 3-2 How to define the accuracy requirements with the combinations of PRS BW and other parameters (e.g., comb size, repetition)
· Option 1 (Huawei). PRS-RSRP accuracy requirements are defined based on PRS configuration parameters of 
· PRS BW defined in number of PRBs 
· PRS repetition factor dl-PRS-ResourceRepetitionFactor * dl-PRS-NumSymbols / dl-PRS-CombSizeN
· Option 1a (Intel): PRS-RSRP accuracy requirements are defined based on PRS configuration parameters of 
· when SINR >[-6dB] 
· PRS BW defined in number of PRBs 
· PRS repetition factor dl-PRS-ResourceRepetitionFactor * dl-PRS-NumSymbols / dl-PRS-CombSizeN
· when SINR >[-13dB] 
· PRS BW defined in number of PRBs 
· Option 2a (CATT): PRS-RSRP accuracy requirements are defined based on PRS configuration parameters of 
· PRS BW defined in number of PRBs only
· PRS repetition factor dl-PRS-ResourceRepetitionFactor
· Option 2b (Ericsson): The PRS-RSRP accuracy requirements 
· Apply for:
· any DL-PRS-ResourceRepetitionFactor≥1 and
· any LPRS≥2 which is given by the higher-layer parameter dl-PRS-NumSymbols
· any comb pattern. 
· Dependend on PRS BW in PRBs
Recommended WF: Further discussion needed. Collect companies’ views

Sub-topic 3-3 RF calibration margin
Candidate options:
· Option 1(Huawei): 
The RF margin for PRS-RSRP accuracy is defined as 
· 2.5dB for FR1 absolute accuracy requirements
· 4dB for FR2 absolute accuracy requirements
· 0dB for FR1 relative accuracy requirements 
· 0dB for FR2 relative accuracy requirements, provided that two PRS-RSRP are measured with the same Rx beam
Recommended WF: Further discussion needed. Collect companies’ views

Sub-topic 3-4 PRS RSRP accuracy requirements 
[Moderator notes: the exact accuracy requirements can be discussed after the principles above agreed.]
· Option 1 (Intel)
Table 1: PRS RSRP absolute accuracy requirements
	FR
	PRS BW, MHz (or PRBs)
	PRS_NormLenthPerSlot
	Accuracy (dB)
(SINR=[ -6dB])
	Accuracy (dB)
(SINR= -13dB)

	FR1
	52
	1
	TBD
	TBD


	
	
	≥2
	TBD
	

	
	
	≥4
	TBD
	

	
	
	≥6
	TBD
	

	
	104

	1
	TBD
	TBD


	
	
	≥2
	TBD
	

	
	
	≥4
	TBD
	

	
	
	≥6
	TBD
	

	
	268
	1
	TBD
	TBD


	
	
	≥2
	TBD
	

	
	
	≥4
	TBD
	

	
	
	≥6
	TBD
	

	FR2
	32 
	1
	TBD
	TBD


	
	
	≥2
	TBD
	

	
	
	≥4
	TBD
	

	
	
	≥6
	TBD
	

	
	64 
	1
	TBD
	TBD


	
	
	≥2
	TBD
	

	
	
	≥4
	TBD
	

	
	
	≥6
	TBD
	

	
	128
	1
	TBD
	TBD


	
	
	≥2
	TBD
	

	
	
	≥4
	TBD
	

	
	
	≥6
	TBD
	

	Note 1:  PRS_NormLenthPerSlot = (DL-PRS-NumSymbols x DL-PRS_ResourceRepetitionFactor) /DL-PRS-CombSizeN



· Option 2 (Huawei)
Table 1: suggested PRS-RSRP accuracy requirements
	Absolute accuracy (dB)
	Relative accuracy (dB)
	SINR (dB)
	BW (PRB)
	Repetition

	±2.5
	±3
	-6
	>=32
	1

	±3.5
	±4
	-13
	>=32
	4

	
	
	
	>=64
	2



· Option 3 (Ericsson) For FR1, the absolute PRS-RSRP measurement accuracy is as in Table 1.
Table 1: Absolute PRS-RSRP accuracy in FR1
	Accuracy,
dB
	Es/Iot, 
dB
	PRS BW, 
PRB
	PRS SCS,
kHz
	Repetition factor   
[38.211]
	Repetition within slot 
(i.e.  
[38.211])
	Comb size 
 
[38.211]

	3
	-3
	24 ≤ BW ≤ 48
	15, 30
	All
	All
	All

	2.5
	
	48 < BW≤ 132
	15, 30
	All
	All
	All

	2
	
	BW >132
	15, 30
	All
	All
	All

	4.5
	-6
	24 ≤ BW ≤ 48
	15, 30
	All
	All
	All

	3.5
	
	48 < BW≤ 132
	15, 30
	All
	All
	All

	2.5
	
	BW >132
	15, 30
	All
	All
	All

	7
	-13
	24 ≤ BW ≤ 48
	15, 30
	All
	All
	All

	5
	
	48 < BW≤ 132
	15, 30
	All
	All
	All

	3
	
	BW >132
	15, 30
	All
	All
	All



Table 2: Absolute PRS-RSRP accuracy in FR2
	Accuracy,
dB
	Es/Iot, 
dB
	PRS BW, 
PRB
	PRS SCS,
kHz
	Repetition factor   
[38.211]
	Repetition within slot 
(i.e.  
[38.211])
	Comb size 
 
[38.211]

	4
	-3
	24 ≤ BW ≤ 32
	60, 120
	All
	All
	All

	3.5
	
	32 < BW≤ 64
	60, 120
	All
	All
	All

	3
	
	BW >64
	60, 120
	All
	All
	All

	6
	-6
	24 ≤ BW ≤ 32
	60, 120
	All
	All
	All

	5
	
	32 < BW≤ 64
	60, 120
	All
	All
	All

	4
	
	BW >64
	60, 120
	All
	All
	All

	9
	-13
	24 ≤ BW ≤ 32
	60, 120
	All
	All
	All

	7
	
	32 < BW≤ 64
	60, 120
	All
	All
	All

	6
	
	BW >64
	60, 120
	All
	All
	All



 Companies views’ collection for 1st round 
Open issues 
Sub-topic 3-1 SINR side condition
	Company
	Comments

	Huawei
	Option 2. 

	Vivo
	Option 2.
We think it would be enough to have accuracy requirements under SINR=-6dB and SINR=-13dB.

	Ericsson
	Prefer Option 1a or 1b.

	CATT
	Option 2

	Qualcomm
	Option 2.

	OPPO
	Support option 2.

	Intel
	Support Option 2. At lease we need not to define both of them(-3 and -6dB)



Sub-topic 3-2 How to define the accuracy requirements with the combinations of PRS BW and repetitions
	Company
	Comments

	Huawei
	On PRS BW, as there is no big impact from SCS on the RSRP measurement performance, we suggest to define the PRS BW in number of PRBs. 
On PRS repetition, we have same suggestion that it is defined as number of comb patterns, i.e. dl-PRS-ResourceRepetitionFactor * dl-PRS-NumSymbols / dl-PRS-CombSizeN. This number reflects the actual PRS REs that are available for measurement for a certain BW.

	Vivo
	Similar accuracy requirements, i.e. under different PRS BW and repetitions, as for PRS RSTD measurement can be defined.

	Ericsson
	Prefer option 2b.
To avoid restrictions on NW, we need at least requirements without repetitions (within and across slots). If we want to also (i.e., in addition to the requirements without repetitions) have more stringent requirement with repetitions, we could agree to that too.

	CATT
	Same as RSTD. 

	Qualcomm
	Follow the same approach as for UE Rx-Tx (sub-topic 4-7) except that SCS can be omitted.

	OPPO
	RSRP accuracy is related to the total number of measured RE, therefore the PRB number and repetition factor should be considered jointly. 

	Intel
	According to our simulation results below,
[image: ]
[image: ]
When SINR is higher enough (>= -6dB) the performance gap because of DL-PRS-NumSymbols ,DL-PRS_ResourceRepetitionFactor and DL-PRS-CombSizeN can be very little. But there is still some variance for the different PRS BW (e.g. >3dB when PRS BW=104RBs vs 268RBs)
Thus, we can define requirement when SINR >=-6dB depending on PRS BW only. But we are also fine similar approach for the requirements when SINR >=-13dB for simplicity. 




Sub-topic 3-3 RF calibration margin
	Company
	Comments

	Huawei
	Option 1.

	Vivo
	For the relative accuracy, two PRS-RSRP measurements don’t have to be measured with the same Rx beam. However, since it is measured on the same frequency layer 0dB RF margin for relative accuracy would be fine.

	Ericsson
	Option 1 is Ok.

	CATT
	Fine with option 1. 

	Qualcomm
	Need some time to evaluate option 1. Will comment more in the next round.

	Intel
	Option 1 is fine for us . The RF margin of SS-RSRP can be reused for PRS RSRP.




Sub-topic 3-4 PRS RSRP accuracy requirements
	Company
	Comments

	Huawei
	Option 2.
On the exact PRS BW, we suggest to define one set of requirements for each Es/Iot condition, based on the min PRS BW, and the requirements apply for larger BW. The min BW and related number of repetitions for each Es/Iot side condition can be further discussed.  
On the exact PRS resource repetition, we also suggest to define the requirements for the min number of repetitions (to make the min BW work), and the requirements also apply for larger repetitions. This is aligned with the agreement in last meeting that RAN4 should focus on no repetition case while repetition can be considered for small BW.
Option 3 is proposing that the requirements apply for all BW and repetitions, but based on our simulation results, for -13dB side condition, some repetitions are needed to achieve reasonable performance, at least for small BW.

	vivo
	The accuracy requirements can be specified based on conclusion of Sub-topic 3-2. When parameters, e.g. PRB BW, repetitions etc., are determined, the accuracy can be determined based on simulation results from companies.

	Ericsson
	Option 3, at least we need the accuracy numbers without any repetitions.

	CATT
	Same as RSTD for corresponding PRS configuration. 

	Qualcomm
	We can reuse our proposals from sub-topic 4-7 with the modification that SCS can be omitted.

	OPPO
	Support option 2 and the details for bandwidth and repetition need further discussion and simulation. For CSI-RS RSRP measurement, bandwidth is 48RB and density is 3 are used as the assumption for accuracy. Similarly, {bandwidth =X RB, comb size =Y, PRS symbols per slot=Z, repetition=W} could be used as the baseline to determine the PRS-RSRP accuracy. And we prefer small bandwidth, e.g. X=96RB, Y=4.

	Intel
	We can conclude Sub-topic 3-2 firstly. Then the requirements value can be concluded. 
For Option 2, the requirements for SINR<=-13dB with smaller PRS BW but higher repetition factor may have similar accuracy as that of wider BW and smaller repetition. It seems no need to define two sets to cover similar performance. 



 CRs/TPs
[Moderator notes: suggest take one of these CR drafts as the baseline which can be revised in 2nd round discussion.] 
	CR/TP number
	Comments collection

	R4-2100446 (CATT)
	Huawei: can be revised based on technical conclusions.

	
	Intel: shall be revised after we have conclude topic 3-4.

	
	

	
	



Summary for 1st round 
Open issues 
	
	Status summary 

	Sub-topic#3-1a
	SINR side condition 
GTW agreements:
Agreement: PRS-RSRP SINR side condition #1 is [-3] dB. Companies are encouraged to bring simulation results for -3dB and -6dB SINR conditions.
Tentative agreements: 
Candidate options:
Recommendations for 2nd round: No further disussion

	Sub-topic#3-2
	How to define the accuracy requirements with the combinations of PRS BW and repetitions Tentative agreements:
Candidate options:
The tables below including the parameters which impact the performance can be used to define the different accuracy requirements in the future. And the companies can input the values or other parameters in 2nd discussion.

Table 1: PRS RSRP accuracy in FR1/FR2 for SINR=[-3]dB
	Case idx
	PRS BW in PRBs
	SCS, kHz
	dl-PRS-ResourceRepetitionFactor 

	dl-PRS-NumSymbols 

	dl-PRS-CombSizeN
	

	1
	24 ≤ PRBs < 48
	15
	1(no repetition)
	2 (no repetition)
	2(no repetition)
	

	2
	
	
	
	
	
	

	3
	
	
	
	
	
	


Table 2: PRS RSRP accuracy in FR1/FR2 for SINR=[-13]dB
	Case idx
	PRS BW in PRBs
	SCS, kHz
	dl-PRS-ResourceRepetitionFactor 

	dl-PRS-NumSymbols 

	dl-PRS-CombSizeN
	

	1
	24 ≤ PRBs < 48
	15
	1(no repetition)
	2(no repetition)
	2(no repetition)
	

	2
	
	
	
	
	
	

	3
	
	
	
	
	
	



Recommendations for 2nd round: Companies are encouraged to agree on a table format and input the full set of parameters and values. 
 

	Sub-topic#3-3
	RF margin
Tentative agreements:
Candidate options:
· Option 1(Huawei, Ericsson, CATT, Intel): 
The RF margin for PRS-RSRP accuracy is defined as 
· 2.5dB for FR1 absolute accuracy requirements
· 4dB for FR2 absolute accuracy requirements
· 0dB for FR1 relative accuracy requirements 
· 0dB for FR2 relative accuracy requirements, provided that two PRS-RSRP are measured with the same Rx beam

Recommendations for 2nd round. Can be FFS

	Sub-topic#3-4
	PRS RSRP accuracy requirements 
Moderator Notes: The principle (e.g. the parameters used to define the different requirements) can be agreed firstly. Then we can define the specific accurate requirements. 

Tentative agreements:
Candidate options:
Recommendations for 2nd round: The exact requirements can be deferred to the next meeting



CRs/TPs
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2100446 
	Revised to R4-2103732

	
	

	
	




Discussion on 2nd round 
Please only comment on topics that are selected for discussion in 2nd round.
Sub-topic 3-2 How to define the accuracy requirements with the combinations of PRS BW, repetitions and others
[Moderator notes: The tables can be used as a template to collect the views from companies  on  the full set of parameters and values to define the different accuracy requirements in the future. ].
Table 1: PRS RSRP accuracy in FR1/FR2 for SINR=[-3]dB
	Case idx
	PRS BW in PRBs
	SCS, kHz
	dl-PRS-ResourceRepetitionFactor 

	dl-PRS-NumSymbols 

	dl-PRS-CombSizeN

	1
	e.g.24 ≤ PRBs < 48
	e.g. 15
	e.g. 1
	e.g. 2 
	2 

	2
	
	
	
	
	

	3
	
	
	
	
	



	Company
	Comments

	Company 1
	Table 1: PRS RSRP accuracy in FR1/FR2 for SINR=[-3]dB
	Case idx
	PRS BW in PRBs
	SCS, kHz
	dl-PRS-ResourceRepetitionFactor 

	dl-PRS-NumSymbols 

	dl-PRS-CombSizeN

	1
	e.g.24 ≤ PRBs < 48
	e.g. 15
	e.g. 1
	e.g. 2 
	2 

	2
	
	
	
	
	

	3
	
	
	
	
	




	Intel
	Table 1: RSRP accuracy in FR1 and SINR=[-3dB]

	Case idx
	PRS BW in PRBs
	SCS, kHz
	dl-PRS-ResourceRepetitionFactor 

	dl-PRS-NumSymbols 

	dl-PRS-CombSizeN

	1
	24≤PRS
	15k/30k/60k
	dl-PRS-ResourceRepetitionFactor * dl-PRS-NumSymbols / dl-PRS-CombSizeN  ≥ 1


Table 2: RSRP accuracy in FR2 and SINR=[-3dB]

	Case idx
	PRS BW in PRBs
	SCS, kHz
	dl-PRS-ResourceRepetitionFactor 

	dl-PRS-NumSymbols 

	dl-PRS-CombSizeN

	1
	24≤PRS
	60k/120k
	dl-PRS-ResourceRepetitionFactor * dl-PRS-NumSymbols / dl-PRS-CombSizeN  ≥ 1



Table 3: RSRP accuracy in FR1 and SINR=[-13dB]
	Case idx
	PRS BW in PRBs
	SCS, kHz
	dl-PRS-ResourceRepetitionFactor 

	dl-PRS-NumSymbols 

	dl-PRS-CombSizeN

	1
	24≤PRS<48
	15k/30k/60k
	dl-PRS-ResourceRepetitionFactor * dl-PRS-NumSymbols / dl-PRS-CombSizeN  ≥ 2

	2
	48≤PRS
	15k/30k/60k
	dl-PRS-ResourceRepetitionFactor * dl-PRS-NumSymbols / dl-PRS-CombSizeN  ≥ 1


Table 4: RSRP accuracy in FR2 and SINR=[-13dB]
	Case idx
	PRS BW in PRBs
	SCS, kHz
	dl-PRS-ResourceRepetitionFactor 

	dl-PRS-NumSymbols 

	dl-PRS-CombSizeN

	1
	24≤PRS<48
	60k/120k
	dl-PRS-ResourceRepetitionFactor * dl-PRS-NumSymbols / dl-PRS-CombSizeN  ≥ 2

	2
	48≤PRS
	60k/120k
	dl-PRS-ResourceRepetitionFactor * dl-PRS-NumSymbols / dl-PRS-CombSizeN  ≥ 1






	Qualcomm
	Similar proposal as for RSTD. SCS can be excluded.

	CATT
	
Table 1: RSRP accuracy in FR1
	Case idx
	SINR
	PRS BW in PRBs
	SCS, kHz
	dl-PRS-ResourceRepetitionFactor 

	dl-PRS-NumSymbols 

	dl-PRS-CombSizeN

	1
	-6dB
	PRS≥48
	15k/30k/60k
	dl-PRS-ResourceRepetitionFactor ≥2

	2
	
	PRS≥96
	15k/30k/60k
	dl-PRS-ResourceRepetitionFactor ≥1

	3
	
	PRS≥192
	
	

	4
	-13dB
	PRS≥48
	15k/30k/60k
	dl-PRS-ResourceRepetitionFactor ≥ 2

	5
	
	PRS≥96
	15k/30k/60k
	dl-PRS-ResourceRepetitionFactor ≥ 1

	
	
	PRS≥192
	
	





	Huawei
	We understand the exact grouping of PRS BW and whether to group SCS will be decided next meeting based on complied simulation results.



Sub-topic 3-3 RF margin
	Company
	Comments

	Company A 
	

	Intel
	Option 1 can be agreed .

	Qualcomm
	FFS

	CATT
	Fine with option 1. 

	Huawei
	Option 1.




Summary on 2nd round 
	CR/TP/LS/WF number
	T-doc status update recommendation  

	R4-2103586 (WF)
	Agreeable

	R4-2103732(CATT)
	Agreeable




Topic #4: Measurement Accuracy Requirements for UE Rx-Tx Time Difference (AI7.7.2.2.1.3)
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2100442 Discussion on UE Rx-Tx time difference accuracy requirements
	CATT
	N.A.

	R4-2100445 Link-level simulation results for UE  Rx-Tx time difference measurement
	CATT
	

	R4-2101276 Discussion on NR UE RX-TX time difference measurement accuracy requirements
	Intel Corporation
	Proposal 1 : UE Rx-Tx measurement requirements in TS38.133 shall be applicable unless the NTA_offset changes during the measurement period.
Proposal 2: The accuracy of UE Rx-Tx time difference can be specified by the Table 1 below.
Table 1: UE Rx-Tx difference measurement accuracy requirements (ns)
	FR
	PRS BW (PRBs)
	PRS_NormLenthPerSlot
	 SINR= [-6dB]
	 SINR= -13dB

	FR1
	52
	1
	TBD
	TBD

	
	
	≥2
	TBD
	TBD

	
	
	≥4
	TBD
	TBD

	
	
	≥6
	TBD
	TBD

	
	104

	1
	TBD
	TBD

	
	
	≥2
	TBD
	TBD

	
	
	≥4
	TBD
	TBD

	
	
	≥6
	TBD
	TBD

	
	268
	1
	TBD
	TBD

	
	
	≥2
	TBD
	TBD

	
	
	≥4
	TBD
	TBD

	
	
	≥6
	TBD
	TBD

	FR2
	32
	1
	TBD
	TBD

	
	
	≥2
	TBD
	TBD

	
	
	≥4
	TBD
	TBD

	
	
	≥6
	TBD
	TBD

	
	64
	1
	TBD
	TBD

	
	
	≥2
	TBD
	TBD

	
	
	≥4
	TBD
	TBD

	
	
	≥6
	TBD
	TBD

	
	128
	1
	TBD
	TBD

	
	
	≥2
	TBD
	TBD

	
	
	≥4
	TBD
	TBD

	
	
	≥6
	TBD
	TBD

	Note 1:  PRS_NormLenthPerSlot = (DL-PRS-NumSymbols x DL-PRS_ResourceRepetitionFactor) /DL-PRS-CombSizeN





	R4-2102294 On UE Rx-Tx measurement accuracy requirements
	Qualcomm Incorporated
	Proposal 1: Clarify in section 10.1.25.2 in TS 38.133: “UE Rx-Tx time difference accuracy requirements shall not apply if NTA_offset defined in Table 7.1.2-2 in 38.133 changes during the UE Rx-Tx measurement period.”
Proposal 2a: UE Rx-Tx measurement accuracy requirements shall not apply if the uplink transmission timing changes during the UE Rx-Tx measurement period due to network-configured TA command.
Proposal 2b: UE Rx-Tx measurement accuracy requirements shall apply if the uplink transmission timing changes during the UE Rx-Tx measurement period due to autonomous adjustment.
Proposal 3: Need the applicability with propagation channels for accuracy requirement (e.g. Exclude number from simulations for TDL-C channel model with 300 ns delay spread in FR1 for defining the RSTD accuracy requirements.)
Proposal 4: RAN4 to consider defining PRS-RSTD and UE Rx-Tx measurement accuracy requirements only for AWGN.
Proposal 5: UE Rx-Tx time difference accuracy requirements to be defined for number of PRS symbols per slot equal to PRS comb size.
Proposal 6: UE Rx-Tx time difference accuracy requirements to be defined for the parameters specified in the table below.
	Total measurement accuracy (Tc)
	PRS BW (MHz)
	SCS (kHz)
	Repetitions (total intra/inter slot)
	PRS Es/Iot (dB)

	± [X]
	≥ [W]
	[S]
	≥ [R]
	≥ [Y]




	R4-2102552 On UE Rx-Tx measurement accuracy requirements
	Ericsson
	Proposal 1: UE Rx-Tx SINR side condition #1 is -3 dB.
Proposal 2: Both SINR side conditions for UE Rx-Tx are tested in the same test with two cells.
Proposal 3: Clarify in section 10.1.25.2 in TS 38.133: “UE Rx-Tx time difference accuracy requirements shall not apply if NTA_offset defined in Table 7.1.2-2 in 38.133 changes during the UE Rx-Tx measurement period.”
Proposal 4: UE Rx-Tx measurement accuracy requirements shall not apply if the uplink transmission timing changes during the UE Rx-Tx measurement period due to autonomous adjustment or based on network-configured TA.
Proposal 5: The UE shall continue and complete a UE Rx-Tx measurement while meeting UE Rx-Tx measurement accuracy requirements in clause 10.1.23, when a serving cell change (including SCell change, addition, release, activation, or deactivation, or PSCell change, addition, or release) occurs during the measurement, provided the cell change does not impact the configuration of the SRS used for the measurement.
Proposal 6: The UE Rx-Tx accuracy requirements shall apply for any DL-PRS-ResourceRepetitionFactor≥1 and any LPRS≥2 which is given by the higher-layer parameter dl-PRS-NumSymbols and any comb pattern.
Proposal 7: For FR1, the UE Rx-Tx measurement accuracy is as in Table 1:
Table 1: UE Rx-Tx accuracy in FR1
	Accuracy, 
Tc
	Es/Iot, 
dB
	PRS BW, 
PRB
	PRS SCS,
kHz
	Repetition factor   
[38.211]
	Repetition within slot 
(i.e.  
[38.211])
	Comb size  
[38.211]

	60
	-3
	24 ≤ BW ≤ 48
	15, 30
	All
	All
	All

	30
	
	48 < BW≤ 132
	15, 30
	All
	All
	All

	20
	
	BW >132
	15, 30
	All
	All
	All

	70
	-6
	24 ≤ BW ≤ 48
	15, 30
	All
	All
	All

	40
	
	48 < BW≤ 132
	15, 30
	All
	All
	All

	25
	
	BW >132
	15, 30
	All
	All
	All

	90
	-13
	24 ≤ BW ≤ 48
	15, 30
	All
	All
	All

	50
	
	48 < BW≤ 132
	15, 30
	All
	All
	All

	30
	
	BW >132
	15, 30
	All
	All
	All



Proposal 8: For FR2, the UE Rx-Tx measurement accuracy is as in Table 2:
Table 2: UE Rx-Tx accuracy in FR2
	Accuracy, 
Tc
	Es/Iot, 
dB
	PRS BW, 
PRB
	PRS SCS,
kHz
	Repetition factor   
[38.211]
	Repetition within slot 
(i.e.  
[38.211])
	Comb size  
[38.211]

	70
	-3
	24 ≤ BW ≤ 32
	60, 120
	All
	All
	All

	40
	
	32 < BW≤ 64
	60, 120
	All
	All
	All

	25
	
	BW >64
	60, 120
	All
	All
	All

	90
	-6
	24 ≤ BW ≤ 32
	60, 120
	All
	All
	All

	50
	
	32 < BW≤ 64
	60, 120
	All
	All
	All

	30
	
	BW >64
	60, 120
	All
	All
	All

	100
	-13
	24 ≤ BW ≤ 32
	60, 120
	All
	All
	All

	60
	
	32 < BW≤ 64
	60, 120
	All
	All
	All

	40
	
	BW >64
	60, 120
	All
	All
	All




	R4-2102553 UE Rx-Tx measurement accuracy requirements
	Ericsson
	CR

	R4-2102775 Discussion on accuracy requirements for UE Rx-Tx time difference measurement
	Huawei, HiSilicon
	Proposal 1: SINR side condition #1 for UE Rx-Tx accuracy requirements is -6dB.
Proposal 2: UE Rx-Tx accuracy requirements are defined based on PRS configuration parameters of 
· PRS BW defined in number of PRBs 
· PRS SCS
· PRS repetition factor dl-PRS-ResourceRepetitionFactor * dl-PRS-NumSymbols / dl-PRS-CombSizeN
Proposal 3: Use Table 1 as template to form UE Rx-Tx accuracy requirements.
Table 1: Template for UE Rx-Tx accuracy requirements
	Accuracy (Tc)
	SCS (kHz)
	PRB num
	Repetition 

	
	15/30/60/120
	24-40
	2 for -13dB

	
	
	
	1 for -6dB

	
	
	44-84
	1

	
	
	88-168
	1

	
	
	172-max
	1


Proposal 4: Use 32Tc as the group delay calibration margin for UE Rx-Tx accuracy.
Proposal 5: Capture in the specification that UE Rx-Tx accuracy requirements do not apply in case the UE UL timing changes during the measurement period.



Open issues summary
Sub-topic 4-1 SINR side conditions for #1
· Option 1. (Ericsson): -3dB
· Option 2. (Huawei): -6dB
Recommended WF: Further discussion needed. Collect companies’ views.  

Sub-topic 4-2 Applicability of accuracy requirements in the case of NTA_offset change
· Option 1: Clarify in section 10.1.25.2 in TS 38.133: “UE Rx-Tx time difference accuracy requirements shall not apply if NTA_offset defined in Table 7.1.2-2 in 38.133 changes during the UE Rx-Tx measurement period.” (Ericsson, Intel, Qualcomm)
· Option 2 (Huawei): Capture in the specification that UE Rx-Tx accuracy requirements do not apply in case the UE UL timing changes during the measurement period
Recommended WF: Further discussion needed. Collect companies’ views.  

Sub-topic 4-3 Applicability of accuracy requirements under TA adjustment
· Option 1. (Ericsson)
· UE Rx-Tx measurement accuracy requirements shall not apply if the uplink transmission timing changes during the UE Rx-Tx measurement period due to autonomous adjustment or based on network-configured TA 
· Option 2. (Qualcomm) 
· UE Rx-Tx measurement accuracy requirements shall not apply if the uplink transmission timing changes during the UE Rx-Tx measurement period due to network-configured TA command. 
· UE Rx-Tx measurement accuracy requirements shall apply if the uplink transmission timing changes during the UE Rx-Tx measurement period due to autonomous adjustment
· Option 3. (Huawei): 
· Capture in the specification that UE Rx-Tx accuracy requirements do not apply in case the UE UL timing changes during the measurement period
Recommended WF: Further discussion needed. Collect companies’ views.  

Sub-topic 4-4 How to define the accuracy requirements with the combinations of PRS BW and other parameters (e.g. comb size, repetition)
· Option 1 (Huawei). UE Rx-Tx accuracy requirements are defined based on PRS configuration parameters of 
· PRS BW defined in number of PRBs 
· PRS SCS
· PRS repetition factor dl-PRS-ResourceRepetitionFactor * dl-PRS-NumSymbols / dl-PRS-CombSizeN
· Option 2 (Ericsson): The UE Rx-Tx  accuracy requirements 
· depend on PRS BW defined in number of PRBs 
· apply for:
· any DL-PRS-ResourceRepetitionFactor≥1 and 
· any LPRS≥2 which is given by the higher-layer parameter dl-PRS-NumSymbols and 
· any comb pattern.
· Option 3(Qualcomm)
· PRS BW defined in number of PRBs 
· PRS SCS
· number of PRS symbols per slot equal to PRS comb size.
Recommended WF: Follow the same principle of RSTD accuracy requirements the simulation results can be collected separated for reference information.

Sub-topic 4-5 Applicable propagation channel for accuracy requirement
· Option 1 (Qualcomm):
·  Need the applicability with propagation channels for accuracy requirement (e.g. Exclude number from simulations for TDL-C channel model with 300 ns delay spread in FR1 for defining the RSTD accuracy requirements.)
· RAN4 to consider defining PRS-RSTD and UE Rx-Tx measurement accuracy requirements only for AWGN.
Recommended WF: Further discussion needed. Collect companies’ views [Moderator notes: follow the same conclusion for RSTD.]

Sub-topic 4-6 Group delay calibration margin
· Option 1 (Huawei). Use 32Tc as the group delay calibration margin for UE Rx-Tx accuracy.
Recommended WF: Further discussion needed. Collect companies’ views.  

Sub-topic 4-7 UE Rx-Tx time difference measurement accuracy requirements  
· Option 1(Intel): The accuracy of UE Rx-Tx time difference can be specified by the Table 1 below.
Table 1: UE Rx-Tx difference measurement accuracy requirements (ns)
	FR
	PRS BW (PRBs)
	PRS_NormLenthPerSlot
	 SINR= [-6dB]
	 SINR= -13dB

	FR1
	52
	1
	TBD
	TBD

	
	
	≥2
	TBD
	TBD

	
	
	≥4
	TBD
	TBD

	
	
	≥6
	TBD
	TBD

	
	104

	1
	TBD
	TBD

	
	
	≥2
	TBD
	TBD

	
	
	≥4
	TBD
	TBD

	
	
	≥6
	TBD
	TBD

	
	268
	1
	TBD
	TBD

	
	
	≥2
	TBD
	TBD

	
	
	≥4
	TBD
	TBD

	
	
	≥6
	TBD
	TBD

	FR2
	32
	1
	TBD
	TBD

	
	
	≥2
	TBD
	TBD

	
	
	≥4
	TBD
	TBD

	
	
	≥6
	TBD
	TBD

	
	64
	1
	TBD
	TBD

	
	
	≥2
	TBD
	TBD

	
	
	≥4
	TBD
	TBD

	
	
	≥6
	TBD
	TBD

	
	128
	1
	TBD
	TBD

	
	
	≥2
	TBD
	TBD

	
	
	≥4
	TBD
	TBD

	
	
	≥6
	TBD
	TBD

	Note 1:  PRS_NormLenthPerSlot = (DL-PRS-NumSymbols x DL-PRS_ResourceRepetitionFactor) /DL-PRS-CombSizeN



· Option 2 (Qualcomm): UE Rx-Tx time difference accuracy requirements to be defined for the parameters specified in the table below.
	Total measurement accuracy (Tc)
	PRS BW (MHz)
	SCS (kHz)
	Repetitions (total intra/inter slot)
	PRS Es/Iot (dB)

	± [X]
	≥ [W]
	[S]
	≥ [R]
	≥ [Y]



· Option 3 (Ericsson): The UE Rx-Tx accuracy requirements shall apply for any DL-PRS-ResourceRepetitionFactor≥1 and any LPRS≥2 which is given by the higher-layer parameter dl-PRS-NumSymbols and any comb pattern.
· For FR1, the UE Rx-Tx measurement accuracy is as in Table 1:
Table 1: UE Rx-Tx accuracy in FR1
	Accuracy, 
Tc
	Es/Iot, 
dB
	PRS BW, 
PRB
	PRS SCS,
kHz
	Repetition factor   
[38.211]
	Repetition within slot 
(i.e.  
[38.211])
	Comb size  
[38.211]

	60
	-3
	24 ≤ BW ≤ 48
	15, 30
	All
	All
	All

	30
	
	48 < BW≤ 132
	15, 30
	All
	All
	All

	20
	
	BW >132
	15, 30
	All
	All
	All

	70
	-6
	24 ≤ BW ≤ 48
	15, 30
	All
	All
	All

	40
	
	48 < BW≤ 132
	15, 30
	All
	All
	All

	25
	
	BW >132
	15, 30
	All
	All
	All

	90
	-13
	24 ≤ BW ≤ 48
	15, 30
	All
	All
	All

	50
	
	48 < BW≤ 132
	15, 30
	All
	All
	All

	30
	
	BW >132
	15, 30
	All
	All
	All


: For FR2, the UE Rx-Tx measurement accuracy is as in Table 2
	Accuracy, 
Tc
	Es/Iot, 
dB
	PRS BW, 
PRB
	PRS SCS,
kHz
	Repetition factor   
[38.211]
	Repetition within slot 
(i.e.  
[38.211])
	Comb size  
[38.211]

	70
	-3
	24 ≤ BW ≤ 32
	60, 120
	All
	All
	All

	40
	
	32 < BW≤ 64
	60, 120
	All
	All
	All

	25
	
	BW >64
	60, 120
	All
	All
	All

	90
	-6
	24 ≤ BW ≤ 32
	60, 120
	All
	All
	All

	50
	
	32 < BW≤ 64
	60, 120
	All
	All
	All

	30
	
	BW >64
	60, 120
	All
	All
	All

	100
	-13
	24 ≤ BW ≤ 32
	60, 120
	All
	All
	All

	60
	
	32 < BW≤ 64
	60, 120
	All
	All
	All

	40
	
	BW >64
	60, 120
	All
	All
	All



· Option 4 (Huawei): Use Table 1 as template to form UE Rx-Tx accuracy requirements.
Table 1: Template for UE Rx-Tx accuracy requirementsFR1
	Accuracy (Tc)
	SCS (kHz)
	PRB num
	Repetition 

	
	15
	24-40
	2

	
	
	44-84
	1

	
	
	88-168
	1

	
	
	172-max
	1

	
	30
	24-40
	2

	
	
	44-84
	1

	
	
	88-168
	1

	
	
	172-max
	1

	
	60
	24-40
	2

	
	
	44-84
	1

	
	
	88-168
	1

	
	
	172-max
	1


FR2
	Accuracy (Tc)
	SCS (kHz)
	PRB num
	Repetition 

	
	60
	24-40
	2

	
	
	44-84
	1

	
	
	88-168
	1

	
	
	172-max
	1

	
	120
	24-40
	2

	
	
	44-84
	1

	
	
	88-168
	1

	
	
	172-max
	1



Recommended WF: Further discussion needed. Collect companies’ views.
Sub-topic 4-8 Applicable accuracy requirement in case of other (non-HO) serving cell changes
Candidate options 
· Proposal 1 (Ericsson): The UE shall continue and complete a UE Rx-Tx measurement while meeting UE Rx-Tx measurement accuracy requirements in clause 10.1.23, when a serving cell change (including SCell change, addition, release, activation, or deactivation, or PSCell change, addition, or release) occurs during the measurement, provided the cell change does not impact the configuration of the SRS used for the measurement.
Proposed WF: Can proposal 1 be agreed?
Companies views’ collection for 1st round 
Open issues 
Sub-topic 4-1 SINR side condition
	Company
	Comments

	Huawei
	Option 2.

	vivo
	We prefer option 2 that all accuracy requirements for high SINR are specified at -6dB.

	Ericsson
	Prefer Option 1

	CATT
	Option 2. 

	Qualcomm
	Option 2

	OPPO
	Option 2

	Intel
	Prefer to Option 2



Sub-topic 4-2 Applicability of accuracy requirements in the case of NTA_offset change
	Company
	Comments

	Huawei
	Option 2.
In our view, UE Rx-Tx accuracy requirements should not apply in case the UE UL timing changes, regardless of whether the UL timing change is caused by NW commanded TA, UE autonomous adjustment or NTA_offset change, and we can capture this generic statement in the spec.

	vivo
	Follow conclusion of issue 4-2-3 in email thread 213.

	Ericsson
	Option 1. 
To vivo: it is related to measurement procedure, but it’s not the same, so we need both parts from 213 and 214. Here, we talk about accuracy applicability, so if the measurement is stopped then the accuracy requirements are not applicable.

	CATT
	There is no need for this clarification. 

	Qualcomm
	Option 1. We prefer to keep the different cases separate.

	OPPO
	Support option 1

	Intel
	Support Option 1. NTA_offset change will impact the UL timing. 



Sub-topic 4-3 Applicability of accuracy requirements under TA adjustment
	Company
	Comments

	Huawei
	Option 3.
In our view, UE Rx-Tx accuracy requirements should not apply in case the UE UL timing changes, regardless of whether the UL timing change is caused by NW commanded TA, UE autonomous adjustment or NTA_offset change.
Option 2 proposes that UE Rx-Tx measurement accuracy requirements shall apply in case of UE autonomous adjustment, but we understand that the magnitude of timing change in UE autonomous adjustment can be several Ts, which is rather big for positioning, so it’s unclear to us why the accuracy requirements can still apply.

	vivo
	Follow conclusion of issue 4-2-1 in email thread 213.

	Ericsson
	Support Option 1. Actually option 1 and 3 are the same. On Proposal 2: we have the same concern as Huawei, especially given that the autonomous adjustment (as agreed earlier) shall be as in the legacy case.
To vivo: we need both decisions, from 213 and 214, but of course they have to be aligned.

	CATT
	Fine with option 1. 

	Qualcomm
	Option 2

	Intel
	These three options are fine for us. In our understanding, if the timing change by UE autonomously shall be known by UE itself, UE then can report the exact UE Rx-Tx time difference to NW exclude such adjustment. 



Sub-topic 4-4 How to define the accuracy requirements with the combinations of PRS BW and other parameters
	Company
	Comments

	Huawei
	Support the Recommended WF.

	vivo
	Support the Recommended WF.

	Ericsson
	Recommended WF is fine

	CATT
	Fine with the Recommended WF.

	Qualcomm
	The recommended WF is fine but it should be noted that the side conditions are applied differently. i.e. there is no reference TRP for UE Rx-Tx.

	OPPO
	Support the recommended WF 

	Intel
	Support Recommended WF 



Sub-topic 4-5 Applicable propagation channel for accuracy requirement
	Company
	Comments

	Huawei
	Support the Moderator’s note to follow the same conclusion for RSTD.

	Vivo
	Follow the same conclusion for RSTD

	Ericsson
	Reusing the corresponding conclusion for RSTD is fine.

	CATT
	Same as RSTD

	Qualcomm
	Agree we should follow the same conclusion as in sub-topic 2-3.

	OPPO
	Support to follow the same conclusion for RSTD.

	Intel
	Can follow the same conclusion for RSTD requirements.



Sub-topic 4-6 Group delay calibration margin
	Company
	Comments

	Huawei
	Option 1, but we are open to other views.

	Qualcomm
	Same comment as in sub-topic 2-5.

	Intel
	Same comment as in sub-topic 2-5.




Sub-topic 4-7 UE Rx-Tx time difference measurement accuracy requirements 
	Company
	Comments

	Huawei
	We suggest to follow the same conclusion as RSTD.

	vivo
	Similar accuracy requirements, i.e. under different PRS BW and repetitions, as for PRS RSTD measurement can be defined.

	Ericsson
	Support Option 3.
The principles can be the same as for RSTD, but the numbers will be different. Also depends on the agreed side conditions.

	CATT
	Same as RSTD for the PRS configuration.

	Qualcomm
	Agree we can reuse the same structure as for RSTD (sub-topics 2-6/2-7) with the modification that the SINR side condition for the reference cell should be removed from the tables.

	OPPO
	Agree to follow the same conclusion for RSTD with exception that accuracy for different side conditions should be defined separately. 

	Intel
	The principle to differentiate the requirements sets can be same as these of RSTD. For the exact requirements may be a little bit different (e.g. both 2 SINR side conditions needed the requirements, and RF margin can be different)



Sub-topic 4-8 Applicable accuracy requirement in case of other (non-HO) serving cell changes
	Company
	Comments

	Huawei
	Technically, option 1 looks fine, but we are not sure if we need to agree on something or capture anything in the spec. 
Same comment as Sub-topic 2-2, if these procedures do not affect the UE Rx-Tx accuracy, then nothing needs to be specified regarding them in the requirements, otherwise we need to list all the procedures that do NOT impact the requirements.

	vivo
	For UE Rx-Tx time difference measurement period core requirements, applicability of requirements is discussed under two cases as in email thread 213.
Issue 4-3-1: Measurement period requirements with cell change with SRS
Issue 4-3-2: Measurement period requirements with cell change without SRS
For UE Rx-Tx time difference accuracy requirements it should be discussed under the same cases and same conclusion should apply. We don’t think accuracy requirements and measurement period requirements can be separated because accuracy requirements should be satisfied during measurement period.

	Ericsson
	We already agreed on the scenario, so we need to agree on the applicable accuracy and clarify UE behavior, especially because we have already related agreements for HO, so the requirements are then not complete if we keep the requirements undefined for the other serving cell changes.
To vivo: as for other issues, here also need both parts: procedure clarification from 213 and applicable accuracy from 214, since these are not the same things, and both needs to be clear in the specification.

	CATT
	Agree with Huawei’s view. And there is no need to define the case that does not impact the measurement requirements and accuracy requirements. 

	Qualcomm
	FFS.

	Intel
	This proposal is fine for us. But share the same view as Huawei, how to implement these into TS shall be considerable. 



CRs/TPs
	CR/TP number
	Comments collection

	R4-2102553 (Ericsson)
	Huawei: can be revised based on technical conclusions.

	
	

	
	

	
	



Summary for 1st round 
Open issues 
	
	Status summary 

	Sub-topic#4-1
	SINR Side condition
Tentative agreements: 
· Option 1. (Ericsson): -3dB

Candidate options:
Recommendations for 2nd round:  Can we follow the similar agreement for RSRP. Then Option 1 can be agreed?

	Sub-topic#4-2
	Applicability of accuracy requirements in the case of NTA_offset change 
Tentative agreements:
Candidate options:
· Option 1(Ericsson, Intel, Qualcomm): Clarify in section 10.1.25.2 in TS 38.133: “UE Rx-Tx time difference accuracy requirements shall not apply if NTA_offset defined in Table 7.1.2-2 in 38.133 changes during the UE Rx-Tx measurement period.” 
· Option 2 (Huawei): Capture in the specification that UE Rx-Tx accuracy requirements do not apply in case the UE UL timing changes during the measurement period

Recommendations for 2nd round: Can be FFS

	Sub-topic#4-3
	Applicability of accuracy requirements in the case of in the case of TA adjustment
Tentative agreements: 
Candidate options:
· Option 1. (Ericsson)
· UE Rx-Tx measurement accuracy requirements shall not apply if the uplink transmission timing changes during the UE Rx-Tx measurement period due to autonomous adjustment or based on network-configured TA 
· Option 2. (Qualcomm) 
· UE Rx-Tx measurement accuracy requirements shall not apply if the uplink transmission timing changes during the UE Rx-Tx measurement period due to network-configured TA command. 
· UE Rx-Tx measurement accuracy requirements shall apply if the uplink transmission timing changes during the UE Rx-Tx measurement period due to autonomous adjustment
· Option 3. (Huawei): 
· Capture in the specification that UE Rx-Tx accuracy requirements do not apply in case the UE UL timing changes during the measurement period

Recommendations for 2nd round: Can be FFS

	Sub-topic#4-4
	How to define the accuracy requirements with the combinations of PRS BW and other parameters 
Tentative agreements: 
The principle on how to define the different accuracy requirements depending on multiple PRS parameters(e.g.PRS BW , repetitions) can follow that of RSTD. The exact requirements can be FFS.

Candidate options:
Recommendations for 2nd round: The table below is used to collect companies view on proper setting of the parameters . The exact requirements can be deferred to the next meeting
Table 1: UE Rx-Tx time difference accuracy in FR1/FR2 for SINR=[-3]dB
	Case idx
	PRS BW in PRBs
	
	SCS, kHz
	dl-PRS-ResourceRepetitionFactor 

	dl-PRS-NumSymbols 

	dl-PRS-CombSizeN
	

	1
	24 ≤ PRBs < 48
	
	15
	1 (no repetition))
	2(no repetition)
	2(no repetition)
	

	2
	
	
	
	
	
	
	

	3
	
	
	
	
	
	
	


Table 2: : UE Rx-Tx time difference accuracy in FR1/FR2 for SINR=[-13]dB
	Case idx
	PRS BW in PRBs
	
	SCS, kHz
	dl-PRS-ResourceRepetitionFactor 

	dl-PRS-NumSymbols 

	dl-PRS-CombSizeN
	

	1
	24 ≤ PRBs < 48
	
	15
	1(no repetition)
	2(no repetition)
	2(no repetition)
	

	2
	
	
	
	
	
	
	

	3
	
	
	
	
	
	
	





	Sub-topic#4-5
	Applicable propagation channel for accuracy requirement
Tentative agreements: 
Follow the same principle of RSTD accuracy requirements (subtopic 2-3)
Candidate options:
Recommendations for 2nd round: Follow the same principle of RSTD accuracy requirements (subtopic 2-3)


	Sub-topic#4-6
	Group delay calibration margin
Tentative agreements: None
Candidate options:
· Option 1 (Huawei). Use 32Tc as the group delay calibration margin for UE Rx-Tx accuracy.

Recommendations for 2nd round: Can follow the conclusion of #2-5

	Sub-topic#4-7
	UE Rx-Tx time difference measurement accuracy requirements 
Moderator Notes: The principle (e.g. the parameters used to define the different requirements) can be agreed firstly. Then we can define the specific accurate requirements
Tentative agreements: 
Candidate options:
Recommendations for 2nd round:. The exact requirements can be deferred to the next meeting

	Sub-topic#4-8
	Applicable accuracy requirement in case of other (non-HO) serving cell changes
 Tentative agreements: 
Candidate options:
Proposal 1 (Ericsson): The UE shall continue and complete a UE Rx-Tx measurement while meeting UE Rx-Tx measurement accuracy requirements in clause 10.1.23, when a serving cell change (including SCell change, addition, release, activation, or deactivation, or PSCell change, addition, or release) occurs during the measurement, provided the cell change does not impact the configuration of the SRS used for the measurement
Recommendations for 2nd round: can be FFS



CRs/TPs
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2102553 (Ericsson)
	Revised to R4-2103731

	
	

	
	



Discussion on 2nd round 
Please only comment on topics that are selected for discussion in 2nd round.
Sub-topic 4-4 How to define the accuracy requirements with the combinations of PRS BW, repetitions and others
[Moderator notes: The tables below can be used as a template to collect the views from companies  on  the full set of parameters and values to define the different accuracy requirements in the future. ].
Table 1: PRS RSRP accuracy in FR1/FR2 for SINR=[-3/-13]dB
	Case idx
	PRS BW in PRBs
	SCS, kHz
	dl-PRS-ResourceRepetitionFactor 

	dl-PRS-NumSymbols 

	dl-PRS-CombSizeN

	1
	e.g.24 ≤ PRBs < 48
	e.g. 15
	e.g. 1
	e.g. 2 
	2 

	2
	
	
	
	
	

	3
	
	
	
	
	



	Company
	Comments

	Company 1
	Table 1: PRS RSRP accuracy in FR1/FR2 for SINR=[-3/-13]dB
	Case idx
	PRS BW in PRBs
	SCS, kHz
	dl-PRS-ResourceRepetitionFactor 

	dl-PRS-NumSymbols 

	dl-PRS-CombSizeN

	1
	e.g.24 ≤ PRBs < 48
	e.g. 15
	e.g. 1
	e.g. 2 
	2 

	2
	
	
	
	
	

	3
	
	
	
	
	




	Intel
	Table 1: UE Rx-Tx time difference accuracy in FR1, SINR=[-3dB]

	Case idx
	PRS BW in PRBs
	SCS, kHz
	dl-PRS-ResourceRepetitionFactor 

	dl-PRS-NumSymbols 

	dl-PRS-CombSizeN

	1
	24≤PRS<48
	15k/30k/60k
	dl-PRS-ResourceRepetitionFactor * dl-PRS-NumSymbols / dl-PRS-CombSizeN  ≥ 2

	2
	48<PRS≤272
	15k/30k/60k
	dl-PRS-ResourceRepetitionFactor * dl-PRS-NumSymbols / dl-PRS-CombSizeN  ≥ 1



Table 2: UE Rx-Tx time difference accuracy in FR2, SINR=[-3dB]
	Case idx
	PRS BW in PRBs
	SCS, kHz
	dl-PRS-ResourceRepetitionFactor 

	dl-PRS-NumSymbols 

	dl-PRS-CombSizeN

	1
	24≤PRS<48
	15k/30k/60k
	dl-PRS-ResourceRepetitionFactor * dl-PRS-NumSymbols / dl-PRS-CombSizeN  ≥ 2

	2
	48<PRS≤272
	15k/30k/60k
	dl-PRS-ResourceRepetitionFactor * dl-PRS-NumSymbols / dl-PRS-CombSizeN  ≥ 1



Table 3: UE Rx-Tx time difference accuracy in FR1, SINR=[-13dB]
	Case idx
	PRS BW in PRBs
	SCS, kHz
	dl-PRS-ResourceRepetitionFactor 

	dl-PRS-NumSymbols 

	dl-PRS-CombSizeN

	1
	PRS≤24
	15k/30k/60k
	dl-PRS-ResourceRepetitionFactor * dl-PRS-NumSymbols / dl-PRS-CombSizeN  ≥ 4

	2
	24<PRS≤104
	15k/30k/60k
	dl-PRS-ResourceRepetitionFactor * dl-PRS-NumSymbols / dl-PRS-CombSizeN  ≥ 1

	3
	104< PRS≤272
	
	



Table 4: UE Rx-Tx time difference accuracy in FR2, SINR=[-13dB]
	Case idx
	PRS BW in PRBs
	SCS, kHz
	dl-PRS-ResourceRepetitionFactor 

	dl-PRS-NumSymbols 

	dl-PRS-CombSizeN

	1
	PRS≤24
	60k/120k
	dl-PRS-ResourceRepetitionFactor * dl-PRS-NumSymbols / dl-PRS-CombSizeN  ≥ 4

	2
	24<PRS≤104
	60k/120k
	dl-PRS-ResourceRepetitionFactor * dl-PRS-NumSymbols / dl-PRS-CombSizeN  ≥ 1

	3
	104< PRS≤272
	
	





	Qualcomm
	Similar proposal as for RSTD.

	CATT
	
Table 1: UE Rx-Tx accuracy in FR1
	Case idx
	SINR
	PRS BW in PRBs
	SCS, kHz
	dl-PRS-ResourceRepetitionFactor 

	dl-PRS-NumSymbols 

	dl-PRS-CombSizeN

	1
	-6dB
	PRS≥48
	15k/30k/60k
	dl-PRS-ResourceRepetitionFactor ≥4

	2
	
	PRS≥96
	15k/30k/60k
	dl-PRS-ResourceRepetitionFactor ≥1

	3
	
	PRS≥192
	
	

	4
	-13dB
	PRS≥48
	15k/30k/60k
	dl-PRS-ResourceRepetitionFactor ≥ 4

	5
	
	PRS≥96
	15k/30k/60k
	dl-PRS-ResourceRepetitionFactor ≥ 1

	6
	
	PRS≥192
	
	





	Huawei
	We understand the exact grouping of PRS BW and whether to group SCS will be decided next meeting based on complied simulation results.



Sub-topic#4-2 Applicability of accuracy requirements in the case of NTA_offset change
	Company
	Comments

	Intel
	Prefer Option 1 because more precise definition on UL timing changes

	Qualcomm
	Option 1

	CATT
	Same as measurement period part, there is no need to have this clarification. 

	Huawei
	We can compromise to Option 1.


Sub-topic#4-3 Applicability of accuracy requirements under TA adjustment 
	Company
	Comments

	Intel
	Can we agree the following option:
·  “ UE Rx-Tx measurement accuracy requirements shall not apply if the uplink transmission timing changes during the UE Rx-Tx measurement period due to network-configured TA command” firstly 
· FFS on : “UE Rx-Tx measurement accuracy requirements shall apply if the uplink transmission timing changes during the UE Rx-Tx measurement period due to autonomous adjustment


	Qualcomm
	Option 2

	Huawei
	We are fine with Intel suggestion above.





Summary on 2nd round 
	CR/TP/LS/WF number
	T-doc status update recommendation  

	R4-2103586 (WF)
	Agreeable

	R4-2103731 (Ericsson)
	Agreeable

	
	



Topic #5: Test cases (AI7.7.2.2.2 , AI7.7.2.2.3, AI7.7.2.2.4)
Main technical topic can be the scope of test case. Then the test case list can be agreed. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2100061[draft CR] Test cases for PRS-RSRP measurement accuracy
	ZTE Corporation
	CR 

	R4-2100447 CR on PRS configuration for test cases
	CATT
	CR

	R4-2100448 CR on test case for PRS-RSRP measurement requirements for FR2 in SA
	CATT
	CR

	R4-2100449 Discussion on test cases for PRS based measurement
	CATT
	Observation 1: The following PRS configuration was defined for test cases:
Table 1: PRS configuration patterns for NR positioning measurement
	
	PRS Pattern 1

	SCS
	FR1, 15k

	PRS periodicity
	160ms

	Slot offset of between PRS resources
	10ms

	Comb size
	2

	Number of symbols
	4

	PRS BW
	48, 96, 192

	Repetition factor
	4, 2, 1

	Resource muting
	No


· 

	R4-2100471 CR on PRS configuration for test cases
	CATT
	N.A.

	R4-2100472 CR on test case for PRS-RSRP measurement requirements for FR2 in SA
	CATT
	N.A.

	R4-2101277 Discussion on NR Positioning test cases configuration
	Intel Corporation
	Proposal 1: The PRS configuration patterns in Table 1 for NR Positioning measurement tests can be specified in the Annex A.3.x of TS 38.133.
Table 1: PRS configuration patterns for NR positioning measurement
	
	PRS Pattern 1
	PRS Pattern 2
	PRS Pattern 3

	SCS
	FR1, 15k
	FR1, 30k
	FR2, 120k

	PRS periodicity
	160ms
	80ms
	20ms

	PRS transmission bandwidth in RBs (System Bandwidth)
	52 (10MHz)

	132 (50MHz)
	128(200MHz)

	Number of PRS symbol
	2
	4
	6

	Comb size
	2
	4
	6

	Repetition factor
	4
	2
	1



Proposal 2: SRS configuration pattern 1 for timing accuracy test in [2] can be reused for NR positioning measurements.
Proposal 3 : The test cases for PRS RSRP measurement accuracy are expected to cover both side conditions below 
· SINR side condition #1: [-3 dB or -6 dB].
· SINR side condition #2: [-13 dB]. 
Proposal 4-1:  3 cells deployment scenarios (one is serving/reference cell , the other two neighbor cells) can be used for NR RSTD . 
Proposal 4-2:  2 cells deployment scenarios (one is serving/reference cell , the other neighbor cell) can be used for UE Rx-Tx time difference, PRS RSRP and E-CID measurement tests. 
Proposal 5: The synchronous cells will be tested for the measurement delay requirements test. 
Proposal 6: For the core requirements test cases, only the non-muting PRS configuration will be used.
Proposal 7: The number of positioning frequency layers measured can not be larger than 2.
Proposal 8: Gap pattern #0 and #24 can be used for NR Positioning tests. 
Proposal 9: It is enough to define the test cases for NR standalone cells and no test cases for NR-DC needed. 
Proposal 10: The test procedure for LTE OTDoA[4] can be reused for NR positioning measurement testing. 


	R4-2101278 draftCR] CR for PRS configurations for NR Pos RRM tests
	Intel Corporation
	CR

	R4-2101279 draftCR] CR for the test case of RSTD measurement requirements reporting in SA
	Intel Corporation
	CR

	R4-2102295 On design of test cases for NR positioning
	Qualcomm Incorporated
	Proposal 1: Option 1a. for RSTD measurement requirements, test cases with 3 cells are developed: NR Pcell (cell 1) and two NR neighbor cells (cell 2, cell 3).
Proposal 2: At least some test cases for NR positioning should feature more than one positioning frequency layer.
Proposal 3: FFS whether type 1 PRS muting should be used in the test case PRS configurations, pending the outcome of the discussion of whether and how to modify measurement period requirements to account for type 1 PRS muting.
Proposal 4: Time synchronicity constraints between cells/TRPs may be incorporated in the test configurations to the extent needed to ensure that the Es/Iot side conditions are met during testing.


	R4-2102554 On positioning test cases
	Ericsson
	· Proposal 1: RAN4 will define NR positioning test cases for NR-DC, where Pcell is in FR1, and PSCell is in FR2; otherwise define test cases for other deployments with both FR1 and FR2 (e.g., CA or SA with FR1 Pcell and FR2 neighbors).
· Proposal 2: Each measurement type (RSTD, PRS-RSRP, or UE Rx-Tx) is tested in both configurations:
· The cells are spread on two frequencies (regardless on the number of cells agreed for the test) 
· All cells are on the same frequency
· Proposal 3: Further clarify the test case list:
	TC1a
	RSTD measurement requirements for FR1 in SA, for the same frequency
	A6.6.x RSTD measurements

	TC1b
	RSTD measurement requirements for FR1 in SA, for different frequencies
	A6.6.x RSTD measurements

	TC 2a
	RSTD measurement requirements for FR2 in SA, for the same frequency
	A7.6.x RSTD measurements

	TC 2b
	RSTD measurement requirements for FR2 in SA, for different frequencies
	A7.6.x RSTD measurements

	TC 3a
	PRS-RSRP measurement requirements for FR1 in SA, for the same frequency
	A6.6.xx PRS-RSRP measurements

	TC 3b
	PRS-RSRP measurement requirements for FR1 in SA, for different frequencies
	A6.6.xx PRS-RSRP measurements

	TC 4a
	PRS-RSRP measurement requirements for FR2 in SA, for the same frequency
	A7.6.xx PRS-RSRP measurements

	TC 4b
	PRS-RSRP measurement requirements for FR2 in SA, for different frequencies
	A7.6.xx PRS-RSRP measurements

	TC 5a
	UE Rx-Tx time difference measurement requirements for FR1 in SA, for the same frequency
	A6.6.xxx UE Rx-Tx time difference measurements

	TC 5b
	UE Rx-Tx time difference measurement requirements for FR1 in SA, for different frequenciesv
	A6.6.xxx UE Rx-Tx time difference measurements

	TC 6a
	UE Rx-Tx time difference measurement requirements for FR2 in SA, for the same frequency
	A7.6.xxx UE Rx-Tx time difference measurements

	TC 6b
	UE Rx-Tx time difference measurement requirements for FR2 in SA, for different frequencies
	A7.6.xxx UE Rx-Tx time difference measurements

	TC 7a
	RSTD measurement accuracy for FR1 in SA, for the same frequency
	A6.7.x RSTD measurements

	TC 7b
	RSTD measurement accuracy for FR1 in SA, for different frequencies
	A6.7.x RSTD measurements

	TC 8a
	RSTD measurement accuracy for FR2 in SA, for the same frequency
	A7.7.x RSTD measurements

	TC 8b
	RSTD measurement accuracy for FR2 in SA, for different frequencies
	A7.7.x RSTD measurements

	TC 9a
	PRS RSRP measurement accuracy for FR1 in SA, for the same frequency
	A6.7.xx xx PRS-RSRP measurements

	TC 9b
	PRS RSRP measurement accuracy for FR1 in SA, for different frequencies
	A6.7.xx xx PRS-RSRP measurements

	TC 10a
	PRS RSRP measurement accuracy for FR2 in SA, for the same frequency
	A7.7.xx xx PRS-RSRP measurements

	TC 10b
	PRS RSRP measurement accuracy for FR2 in SA, for different frequencies
	A7.7.xx xx PRS-RSRP measurements

	TC 11a
	UE Rx-Tx time difference measurement accuracy for FR1 in SA, for the same frequency
	A6.7.xxx UE Rx-Tx time difference measurements

	TC 11b
	UE Rx-Tx time difference measurement accuracy for FR1 in SA, for different frequencies
	A6.7.xxx UE Rx-Tx time difference measurements

	TC 12a
	UE Rx-Tx time difference measurement accuracy for FR2 in SA, for the same frequency
	A7.7.xxx UE Rx-Tx time difference measurements

	TC 12b
	UE Rx-Tx time difference measurement accuracy for FR2 in SA, for different frequencies
	A7.7.xxx UE Rx-Tx time difference measurements



· Proposal 4: The number of cells in RSTD test cases:
· 3 for measurements testing,
· 2 for accuracy testing (provided there are separate test cases for the same and different frequencies).
· Proposal 5: The number of cells in PRS-RSRP test cases:
· 2 for measurements testing,
· 2 for accuracy testing (provided there are separate test cases for the same and different frequencies), with
· separate tests in the same test case for the different signal levels in the requirements
· absolute measurements (on two cells) and relative measurements (on 1 cell) accuracy are tested in the same test
· Proposal 6: The number of cells in UE Rx-Tx test cases:
· 2 for measurements testing,
· 2 for accuracy testing (provided there are separate test cases for the same and different frequencies).
NOTE: the signal levels in the two cells correspond to the different signal levels in the requirements.
· Proposal 7: In each test case, the NR measurements are tested for multiple measurement bandwidths, with at least:
· the smallest bandwidth, 
· a bandwidth from the medium bandwidths range (e.g., >48 PRBs in FR1 or >32 PRBs in FR2),
· a bandwidth from the large bandwidths range (e.g., >132 PRBs in FR1 or >64 PRBs in FR2).
· Proposal 8: No PRS repetitions (within a slot or across slots within a single PRS period) are configured in NR positioning test cases.
· Proposal 9: In each test case the NR measurements are tested for two combinations of PRS periodicity and MGL, e.g.:
· TPRS>MGL, and
· TPRS<MGL.
· Proposal 10: PRS SCS is the same as SSB SCS.
· Proposal 11: The network configured k is set as follows:
· timingReportingGranularityFactor=0 for FR1,
· timingReportingGranularityFactor=2 for FR2.
· Proposal 12: Absolute measurement reporting is tested.
· Proposal 13: No additional path reporting is configured (additionalPaths is not included in the measurement request).
· Proposal 14: No PRS-RSRP is configured together for multi-RTT (nr-RequestedMeasurements in the measurement request indicates no PRS-RSRP is requested together with UE Rx-Tx).
· Proposal 15: Configure DRX in all NR positioning test cases.
· Proposal 16: Supported test configurations for FR1:
	Configuration
	Description

	1
	15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	2
	15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	3
	30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode

	NOTE:	The UE is only required to be tested in one of the supported test configurations.



· Proposal 17: Supported test configurations for FR2:
	Configuration
	Description

	1
	120 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode





	R4-2102555 TC5 and TC6: UE Rx-Tx time difference measurement requirements for FR1 and FR2 in SA
	Ericsson
	CR

	R4-2102556 TC11 and TC12: UE Rx-Tx time difference measurement accuracy for FR1 and FR2 in SA
	Ericsson
	CR

	R4-2102776 Discussion on RRM test case for UE positioning requirements
	Huawei, HiSilicon
	Proposal 1: Define positioning RRM test cases for NR SA only.
Proposal 2: Consider Table 1 for general PRS configuration for positioning RRM test cases.
Table 1: general PRS configuration for positioning RRM test cases
	
	PRS Pattern 1.1
	PRS Pattern 1.2
	PRS Pattern 2.1
	PRS Pattern 2.2
	PRS Pattern 3.1
	PRS Pattern 3.2

	SCS
	FR1, 15k
	FR1, 30k
	FR2, 120k

	PRS periodicity and offset
	160ms, 10ms

	BW (num of PRBs)
	52
	106
	66

	Comb size
	2

	Number of PRS symbols
	2
	4
	2
	4
	2
	4

	Number of PRS slots
	1


Proposal 3: Consider Table 2 for general SRS configuration for UE Rx-Tx test cases.
Table 2: general SRS configuration for UE Rx-Tx RRM test cases
	SRS-Resource
	SRS-ResourceId
	0

	
	nrofSRS-Ports
	Port1

	
	transmissionComb 
	n4

	
	combOffset-n4
	0

	
	cyclicShift-n4
	0

	
	resourceMapping
startPosition
	0

	
	resourceMapping
nrofSymbols	
	n4

	
	resourceMapping
repetitionFactor
	n1

	
	freqDomainPosition
	0

	
	freqDomainShift
	0

	
	freqHopping
c-SRS
	Matches NRB,c 

	
	groupOrSequenceHopping
	Neither

	
	resourceType
	Periodic

	
	periodicityAndOffset-p
	80*2^u, 20*2^u

	
	sequenceId
	0


Proposal 4: Consider the following setup for positioning RRM test cases:
· Two TRPs per PRS layer frequency
· One and two PRS frequency layers (as subtests) for RSTD delay tests, one PRS frequency layer for other tests
· TRPs on the same PRS frequency layer are synchronous
· Muting is not enabled
Proposal 5: Define two subtests per accuracy test cases corresponding to different combinations of {Es/Iot, PRS BW}. 


	R4-2102777 draftCR to introduce TC for PRS-RSRP measurement requirements for FR1 in SA
	Huawei, HiSilicon
	CR

	R4-2102778 draftCR to introduce TC for RSTD measurement accuracy for FR1 and FR2 in SA
	Huawei, HiSilicon
	CR

	R4-2102312 Test structure and complexity for NR RSTD test cases
	Rohde & Schwarz
	Proposal 1: Split the RSTD test cases into intra-frequency and inter-frequency tests (for both, measurement accuracy and measurement procedure tests).
Proposal 2: Specify two cells for the RSTD measurement accuracy tests.
Proposal 3: Specify three RSTD measurement accuracy (sub-) tests: Absolute RSTD, Differential RSTD, Additional Path Report
Proposal 4: Specify two cells for the intra-frequency RSTD measurement procedure test. 
Proposal 5: If three cells are required, it will only be considered for the inter-frequency RSTD measurement procedure test



Open issues summary
Sub-topic 5-1 Test cases for the different SINR side conditions 
· Option 1 (Ericsson) 
· Both SINR side conditions for UE Rx-Tx are tested in the same test with two cells.
· For PRS-RSRP, there can be separate tests (e.g., Test 1, Test 2, …) inside the test case, one for each side condition.
· 
Recommended WF: Further discussion needed. Collect companies’ views.
Sub-topic 5-2 Test cases for the intra/inter-frequency measurements
· Option 1 (Rohde & Schwarz): Split the RSTD test cases into intra-frequency and inter-frequency tests (for both, measurement accuracy and measurement procedure tests).
[Moderator notes: In Rel16, there is no definition of intra/inter-frequency measurements for NR positioning measurement]
Recommended WF: Further discussion needed. Collect companies’ views.

Sub-topic 5-3a Additional test cases for RSTD 
· Option 1(Rohde & Schwarz):  Specify three RSTD measurement accuracy (sub-) tests: Absolute RSTD, Differential RSTD, Additional Path Report
· Recommended WF: Can proposal 1 be agreed?
· 
Sub-topic 5-3b	 Additional path reporting configuration in test cases
· Option 1 (Ericsson):  No additional path reporting is configured (additionalPaths is not included in the measurement request). 
Recommended WF: Can option 1 be agreed?
[bookmark: _Hlk62236945]Sub-topic 5-3c	 Absolute measurement reporting in test cases
Option 1 (Ericsson): Absolute measurement reporting is tested for all PRS measurements.
Recommended WF: Can option 1 be agreed?

Sub-topic 5-4 Test case list clarifications 
· Option 1 (Ericsson)
· Further clarify the test case list:
	TC1a
	RSTD measurement requirements for FR1 in SA, for the same frequency
	A6.6.x RSTD measurements

	TC1b
	RSTD measurement requirements for FR1 in SA, for different frequencies
	A6.6.x RSTD measurements

	TC 2a
	RSTD measurement requirements for FR2 in SA, for the same frequency
	A7.6.x RSTD measurements

	TC 2b
	RSTD measurement requirements for FR2 in SA, for different frequencies
	A7.6.x RSTD measurements

	TC 3a
	PRS-RSRP measurement requirements for FR1 in SA, for the same frequency
	A6.6.xx PRS-RSRP measurements

	TC 3b
	PRS-RSRP measurement requirements for FR1 in SA, for different frequencies
	A6.6.xx PRS-RSRP measurements

	TC 4a
	PRS-RSRP measurement requirements for FR2 in SA, for the same frequency
	A7.6.xx PRS-RSRP measurements

	TC 4b
	PRS-RSRP measurement requirements for FR2 in SA, for different frequencies
	A7.6.xx PRS-RSRP measurements

	TC 5a
	UE Rx-Tx time difference measurement requirements for FR1 in SA, for the same frequency
	A6.6.xxx UE Rx-Tx time difference measurements

	TC 5b
	UE Rx-Tx time difference measurement requirements for FR1 in SA, for different frequenciesv
	A6.6.xxx UE Rx-Tx time difference measurements

	TC 6a
	UE Rx-Tx time difference measurement requirements for FR2 in SA, for the same frequency
	A7.6.xxx UE Rx-Tx time difference measurements

	TC 6b
	UE Rx-Tx time difference measurement requirements for FR2 in SA, for different frequencies
	A7.6.xxx UE Rx-Tx time difference measurements

	TC 7a
	RSTD measurement accuracy for FR1 in SA, for the same frequency
	A6.7.x RSTD measurements

	TC 7b
	RSTD measurement accuracy for FR1 in SA, for different frequencies
	A6.7.x RSTD measurements

	TC 8a
	RSTD measurement accuracy for FR2 in SA, for the same frequency
	A7.7.x RSTD measurements

	TC 8b
	RSTD measurement accuracy for FR2 in SA, for different frequencies
	A7.7.x RSTD measurements

	TC 9a
	PRS RSRP measurement accuracy for FR1 in SA, for the same frequency
	A6.7.xx xx PRS-RSRP measurements

	TC 9b
	PRS RSRP measurement accuracy for FR1 in SA, for different frequencies
	A6.7.xx xx PRS-RSRP measurements

	TC 10a
	PRS RSRP measurement accuracy for FR2 in SA, for the same frequency
	A7.7.xx xx PRS-RSRP measurements

	TC 10b
	PRS RSRP measurement accuracy for FR2 in SA, for different frequencies
	A7.7.xx xx PRS-RSRP measurements

	TC 11a
	UE Rx-Tx time difference measurement accuracy for FR1 in SA, for the same frequency
	A6.7.xxx UE Rx-Tx time difference measurements

	TC 11b
	UE Rx-Tx time difference measurement accuracy for FR1 in SA, for different frequencies
	A6.7.xxx UE Rx-Tx time difference measurements

	TC 12a
	UE Rx-Tx time difference measurement accuracy for FR2 in SA, for the same frequency
	A7.7.xxx UE Rx-Tx time difference measurements

	TC 12b
	UE Rx-Tx time difference measurement accuracy for FR2 in SA, for different frequencies
	A7.7.xxx UE Rx-Tx time difference measurements




Recommended WF: Further discussion needed. Collect companies’ views.

Sub-topic 5-5 Test cases for the different deployment scenarios
· Option 1 (Intel, Huawei):  Only need to define the test cases for SA  
· Option 2 (Ericsson). RAN4 will define NR positioning test cases for NR-DC, where Pcell is in FR1, and PSCell is in FR2; otherwise define test cases for other deployments with both FR1 and FR2 (e.g., CA or SA with FR1 Pcell and FR2 neighbors).
Recommended WF: Further discussion needed. Collect companies’ views.


Sub-topic 5-6 General PRS configuration for NR Positioning test cases
Sub-topic 5-6-1 PRS periodicity and offset
· Option 1 (Huawei, CATT):  PRS periodicity is 160ms with 10ms offset in all test cases. 
· Option 2 (Intel): 1/2^u *160ms，where  was given by Table 4.2-1 in TS38.211　
· 
Sub-topic 5-6-2 Combination of Comb size, number of symbol , slot repetition factor and PRS BW
[Moderator notes:  In previous discussion, the PRS density in both time and frequency domain may introduce the performance diver. Therefore, these factors can be verified with several combinations.]
· Option 1 (Huawei ,CATT):  
· Table 1: general PRS configuration for positioning RRM test cases
	
	PRS Pattern 1.1
	PRS Pattern 1.2
	PRS Pattern 2.1
	PRS Pattern 2.2
	PRS Pattern 3.1
	PRS Pattern 3.2

	SCS
	FR1, 15k
	FR1, 30k
	FR2, 120k

	PRS periodicity and offset
	160ms, 10ms

	BW (num of PRBs)
	52
	106
	66

	Comb size
	2

	Number of PRS symbols
	2
	4
	2
	4
	2
	4

	Number of PRS slots
	1



· PRS comb size is 2 for all test cases 
· For measurement delay test, use symbol size 4, slot repetition 1, and PRS BW same as CH BW or 
· For measurement accuracy test, verify performance of different combinations with subtests
· Option 2 (Intel)：The following PRS configuration combinations are proposed:
· Table 1: PRS configuration patterns for NR positioning measurement
	
	PRS Pattern 1
	PRS Pattern 2
	PRS Pattern 3

	SCS
	FR1, 15k
	FR1, 30k
	FR2, 120k

	PRS periodicity
	160ms
	80ms
	20ms

	Number of PRS symbol
	2
	4
	6

	Comb size
	2
	4
	6

	Repetition factor
	4
	2
	1


· 
· Option 3 (Ericsson)：The following PRS configuration combinations are proposed:
· In each test case, the NR measurements are tested for multiple measurement bandwidths, with at least:
· the smallest bandwidth, 
· a bandwidth from the medium bandwidths range (e.g., >48 PRBs in FR1 or >32 PRBs in FR2),
· a bandwidth from the large bandwidths range (e.g., >132 PRBs in FR1 or >64 PRBs in FR2).
· No PRS repetitions (within a slot or across slots within a single PRS period) are configured in NR positioning test cases
· In each test case the NR measurements are tested for two combinations of PRS periodicity and MGL, e.g.:
· TPRS>MGL, and
· TPRS<MGL.
· PRS SCS is the same as SSB SCS.
· The network configured k is set as follows:
· timingReportingGranularityFactor=0 for FR1,
· timingReportingGranularityFactor=2 for FR2.

Recommended WF: Further discussion needed. Collect companies’ views.

Sub-topic 5-7 SRS configuration for NR Positioning test case
· Option 1 (Intel):  SRS configuration pattern 1 for timing accuracy test in [2] can be reused for NR positioning measurements.
· Option 2 (Huawei)
· Table 2: general SRS configuration for UE Rx-Tx RRM test cases
	SRS-Resource
	SRS-ResourceId
	0

	
	nrofSRS-Ports
	Port1

	
	transmissionComb 
	n4

	
	combOffset-n4
	0

	
	cyclicShift-n4
	0

	
	resourceMapping
startPosition
	0

	
	resourceMapping
nrofSymbols	
	n4

	
	resourceMapping
repetitionFactor
	n1

	
	freqDomainPosition
	0

	
	freqDomainShift
	0

	
	freqHopping
c-SRS
	Matches NRB,c 

	
	groupOrSequenceHopping
	Neither

	
	resourceType
	Periodic

	
	periodicityAndOffset-p
	80*2^u, 20*2^u

	
	sequenceId
	0



Recommended WF: Further discussion needed. Collect companies’ views.

Sub-topic 5-8 Number of cells/TRPs for NR Positioning test case
· Option 1a. (Rohde & Schwarz)
· for RSTD measurement requirements, test cases with 3 cells are developed: NR Pcell (cell 1) and two NR neighbor cells (cell 2, cell 3);
· for RSTD measurement accuracy requirements, test cases with 2 cells can be sufficient, provided separate test cases are developed for measurements on the same and different frequency layers: NR Pcell (cell 1) and one NR neighbor cell (cell 2)
· for PRS-RSRP (DL-AoD) and UE Rx-Tx time difference measurement requirements and measurement accuracy requirements, the same test set-up as for RSTD can be used
· Option 1b. (Intel, Qualcomm)
· 3 cells deployment scenarios (one is serving/reference cell, the other two neighbor cells) can be used for NR RSTD . 
· 2 cells deployment scenarios (one is serving/reference cell, the other neighbor cell) can be used for UE Rx-Tx time difference, PRS RSRP 
· Option 2 (Huawei): two TRPs in the test case
· Option 3 (Ericsson):
· The number of cells in RSTD test cases:
· 3 for measurements testing,
· 2 for accuracy testing (provided there are separate test cases for the same and different frequencies).
· The number of cells in PRS-RSRP test cases:
· 2 for measurements testing,
· 2 for accuracy testing (provided there are separate test cases for the same and different frequencies), with separate tests in the same test case for the different signal levels in the requirements; 
· Note: absolute measurements (on two cells) and relative measurements (on 1 cell) accuracy are tested in the same test
· The number of cells in UE Rx-Tx test cases:
· 2 for measurements testing,
· 2 for accuracy testing (provided there are separate test cases for the same and different frequencies).
NOTE: the signal levels in the two cells correspond to the different signal levels in the requirements.
· 
Recommended WF: Further discussion needed. Collect companies’ views.

Sub-topic 5-9 Number of positioning frequency layers 
· Option 1. (Intel, Qualcomm): The number of positioning frequency layers measured cannot be [2]. 
· Option 2 (Huawei): one or two PRS frequency layers 
· Option 3 (Ericsson): Each measurement type (RSTD, PRS-RSRP, or UE Rx-Tx) is tested in both configurations:
· The cells are spread on two frequencies (regardless on the number of cells agreed for the test) 
· All cells are on the same frequency
· 
Recommended WF: Further discussion needed. Collect companies’ views.

Sub-topic 5-10 Synchronous/Asynchronous cells
· Option 1. (Intel, Huawei): The synchronous cells will be tested for the measurement delay requirements test. 
· Option 1a(Qualcomm): Time synchronicity constraints between cells/TRPs may be incorporated in the test configurations to the extent needed to ensure that the Es/Iot side conditions are met during testing
Recommended WF: Further discussion needed. Collect companies’ views.

Sub-topic 5-11 Muting pattern
· Option 1. (Intel, Huawei): only the non-muting PRS configuration will be used. 
Recommended WF: Further discussion needed. Collect companies’ views.

Sub-topic 5-12 Subsets of accuracy tests
· Option 1. (Huawei): Define two subtests per accuracy test cases corresponding to different combinations of {Es/Iot, PRS BW}.
· Option 2 (Ericsson): In each test case, the NR measurements are tested for multiple measurement bandwidths, with at least:
· the smallest bandwidth, 
· a bandwidth from the medium bandwidths range (e.g., >48 PRBs in FR1 or >32 PRBs in FR2),
· a bandwidth from the large bandwidths range (e.g., >132 PRBs in FR1 or >64 PRBs in FR2).
Recommended WF: Further discussion needed. Collect companies’ views.
Sub-topic 5-13 Joint configuration of PRS-RSRP with RSTD and UE Rx-Tx
· Option 1 (Ericsson): No PRS-RSRP is configured together for multi-RTT (nr-RequestedMeasurements in the measurement request indicates no PRS-RSRP is requested together with UE Rx-Tx).
Recommended WF: Further discussion needed. Collect companies’ views.
Sub-topic 5-14 DRX configuration
· Option 1 (Ericsson): Configure DRX in all NR positioning test cases (like in LTE).
Recommended WF: Further discussion needed. Collect companies’ views.

Sub-topic 5-15 Supported test configurations in FR1
· Option 1 (Ericsson): Supported test configurations for FR1:
	Configuration
	Description

	1
	15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	2
	15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	3
	30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode

	NOTE:	The UE is only required to be tested in one of the supported test configurations.



Recommended WF: Further discussion needed. Collect companies’ views.
Sub-topic 5-16 Supported test configurations in FR2
· Option 1 (Ericsson): Supported test configurations for FR2:
	Configuration
	Description

	1
	120 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode



· Recommended WF: Further discussion needed. Collect companies’ views.

Companies views’ collection for 1st round 
Open issues 
Sub-topic#5-1 Test cases for the different SINR side condition 
	Company
	Comments

	Huawei
	For accuracy tests for PRS-RSRP and UE Rx-Tx, it is meaningful to verify accuracy performances under both Es/Iot side conditions. This can be done by multiple sub-tests in each TC, or by associating different cells with different Es/Iot in a single test. We do not have strong view on the two approaches, but the number of sub-tests per test case needs to be limited.
One clarification question on option 1: why are different approaches proposed for PRS-RSRP and UE Rx-Tx?

	ZTE
	Agree with Huawei that the number of sub-tests shall be limited. We prefer to have 2 sets of configurations under each test to create 2 sub-tests (we also comment under 5-12).

	Ericsson
	Everything depends on the number of cells in measurements TCs and accuracy test cases. For UE Rx-Tx, even two cells are Ok to test the accuracy at different side conditions, since only absolute accuracy is tested. For PRS-RSRP, we have relative accuracy and also want to test at different side conditions, so either we need more cells for PRS-RSRP or more sub-tests.
To Huawei: for PRS-RSRP we agreed to also have relative accuracy, so we need to also test this, which is not the case for UE Rx-Tx.


	Qualcomm
	In our view, RAN4 should try to minimize the number of test cases. Therefore, we prefer to measure both side conditions in a single test. This should be possible for both PRS-RSRP and UE Rx-Tx since we are planning on configuring at leat two cells per test.

	OPPO
	Agree with Huawei, ZTE and QC, we prefer to two side conditions under a single test case.

	Intel
	In principle, we agreed to define the test cases for the different SINR side condition. But we can also consider some effective way to avoid to the overloading of TCs. 



Sub-topic#5-2 Test cases for the intra/inter-frequency measurements
	Company
	Comments

	Huawei
	We do not agree with option 1, since there is no differentiation of intra/inter-frequency PRS measurements. 

	Ericsson
	We should not call them intra- or inter-frequency, but we support the principle: define test cases for the serving carrier frequencies and non-serving carrier frequencies.

	Qualcomm
	Agree with the moderator’s note that intra-frequency and inter-frequency measurements are not defined in the context of NR positioning.

	Intel
	In Rel16, there is no definition of intra/inter-frequency measurements for NR positioning measurement

	R&S
	Apologise for the terminology. “Intra / Inter” refers to the cells involved in the test and containing the PRS, so on the same, or on different carrier frequencies. The terminology used by E/// in R4-2102554 can also be used “for the same frequency” / “for different frequencies”. 



Sub-topic#5-3a Additional test cases for RSTD
	Company
	Comments

	Huawei
	We do not agree with option 1.
We do not see the need to test differential RSTD. The difference between absolute RSTD and differential RSTD is only in the report signaling, but the measurements are same. Additional path is an assistant report, and RAN4 has never discussed the accuracy requirement for it.

	Ericsson
	We see no need to test differential RSTD and we should prioritize TCs without additional path reporting, if we do not want to have too many test cases.

	Qualcomm
	Not agreeable.

	OPPO
	There is no need to specify test case for differential RSTD since it is introduced to reduce signaling overhead. For additional path, we are open to discuss whether it is necessary.

	Intel
	Can’t agree with Option 1. RAN4 have not any requirements on the relative RSTD report. 



Sub-topic 5-3b	Additional path reporting configuration in test cases
	Company
	Comments

	Huawei
	Option 1 is fine.

	Qualcomm
	Option 1

	Intel 
	Support Option1



Sub-topic 5-3c	Absolute measurement reporting in test cases
	Company
	Comments

	Huawei
	For RSTD and UE Rx-Tx, it is fine to test with absolute measurement reporting.
For PRS-RSRP, we need more time to check as differential reporting is likely to be used. 

	Qualcomm
	We agree that for RSTD and UE Rx-Tx we should test with absolute measurement reporting. For PRS-RSRP we would like more time to check as differential reporting may be a more common scenario.

	Intel
	We are fine with Option 1. 



Sub-topic#5-4 Test cases list clarification
	Company
	Comments

	Huawei
	We are fine to test both single PFL and 2 PLFs for delay test cases, but we need more time to check if each delay test case needs to be split into 2 for different number of PFLs.
For RSTD accuracy, testing both also makes sense because the accuracy will be different. 
For PRS-RSRP and UE Rx-Tx accuracy, there is no need to have 2 PLFs, since it does not impact the accuracy.

	Ericsson
	We think this is needed for both measurement TCs and accuracy TCs.
From the work split point of view, for simplicity, we can assume that the same company will do both (a) and (b).

	Qualcomm
	We would like to clarify that the test case descriptions of “same frequency” or “different frequencies” refer to positioning measurements made on one PFL and two PFLs, respectively.
We think it would be reasonable to test 2 PFLs in RSTD test cases and 1 PFL in UE Rx-Tx and PRS-RSRP test cases. Note that for UE Rx-Tx, RAN4 has agreed to define measurement requirements assuming SRS resources are in the same band as PRS resources.

	Intel
	In principle, 2 PLFs are necessary because the requirements of RSTD/UE Rx-Tx time difference/RSRP were defined for the multiple PLFs already. But we can consider to reduce the number of TCs as possible. 

	R&S
	Support having separate TCs for “same” and “different” frequencies. This would allow also to address UE capability / TC complexity separately.



Sub-topic#5-5 Test cases for the different deployment scenarios
	Company
	Comments

	Huawei
	Option 1.

	Ericsson
	Prefer option 2

	Qualcomm
	Option 1.

	Intel
	Support Option 1. In our view, the requirements applied to SA are definitely same as these for Pcell in CA. That is the test cases proposed by Option 2 are redundant.



Sub-topic#5-6 General PRS configuration for NR Positioning test case
Sub-topic 5-6-1 PRS periodicity and offset
	Company
	Comments

	Huawei
	Option 1. 
We do not think PRS periodicity is likely to scale with SCS in the real deployment.

	Ericsson
	We are not ready to agree in this meeting such details as PRS periodicity and offset.

	CATT
	Option 1. 

	Qualcomm
	We prefer to use 160 ms PRS periodicity as baseline for all tests. Offsets may be specified in each test case in order to achieve orthogonality between PRS resources from multiple TRPs.

	Intel
	Both options are acceptable for us. 



Sub-topic 5-6-2 Combination of Comb size, number of symbol , slot repetition factor and PRS BW
	Company
	Comments

	Huawei
	Option 1. 
On comb size and symbol number, as we discussed for the accuracy requirements, what matters for the performance is the number of comb patterns, so we suggest to use a single comb size (N=2) for all test cases, and adjust the symbol number to achieve repetitions. The exact repetition numbers depend on the outcome of the discussion on accuracy requirements, and only min repetition numbers needs to be configured in the PRS RMC. 
On PRS BW, for the delay tests we suggest to use the same BW as the DL BWP. For accuracy test, we can define sub-tests to verify the performance with different BWs.
On option 3, we do not need to test the case T_PRS < MGL, we think it is a very unlikely case in real world. Also, the PRS SCS should be same as BWP SCS. The configured k should be aligned with the nominal resolution of the timing measurement.

	Ericsson
	Option 3.
At least the basic requirements without repetitions need to be verified. 
May be difficult to conclude before the requirements are settled.

	CATT
	Option 1. 

	Qualcomm
	Comb size equal to 2 or 4 would be good choices. Number of PRS symbols = K*comb_size, K = 1, 2, 3 (if needed).
Specify multiple PRS BW configurations matching the ones specified in the accuracy requirements. E.g. in our proposal in sub-topics 2-6/2-7: number of PRBs = 24, 48, 96, 192, 264.

	Intel
	We suggest we can agree the principle of PRS configuration firstly as Option 3. 
1. For the BW, the different BWs shall be configured for the accuracy requirements TC. But how many configuration is needed is up to the eventual requirement. So far, we think 2 groups BW is enough. 
2. Repetition and other parameters which can impact the accuracy requirements can be up to the requirements themselves.
3. The relationship between Tprs and MGL( shall be MGRP?): can focus on Tprs >MGRP
4. PRS SCS : 
5. The report resolution : can follow the minimum resolution UE can achieved because the network configured “k1” can be overrided by UE’s (k2)



Sub-topic#5-7 SRS configuration for NR Positioning test case
	Company
	Comments

	Huawei
	Option 2.
SRS is used in test cases for UE Rx-Tx, so it is a positioning SRS, while option 1 is proposing to use legacy SRS configuration. Also, the period and offset for the SRS needs to account for the PRS/SRS proximity discussion.

	Ericsson
	At least some SRS configuration parameters will depend also on PRS configuration.
But agree to have it periodic, single-port, and no repetitions.

	Qualcomm
	Set the SRS periodicity to match the PRS periodicity, i.e. 160 ms. Other SRS configuration parameters can be discussed further.

	Intel
	Option 2 is fine for us. But it can be FFS.



Sub-topic#5-8 Number of cells/TRPs for NR Positioning test case
	Company
	Comments

	Huawei
	We prefer option 2 for simplicity, but we can compromise to option 3, except that we have different views on the need to have separate test cases for the single and 2 PLF (which we commented in Sub-topic 5-4) and how to test different Es/Iot conditions (which we commented in Sub-topic 5-1).

	ZTE
	For PRS-RSRP tests, Option 1a and Option 3 are the same. We support Option 1a.

	Ericsson
	We need to discuss separately measurement TCs and accuracy TCs.
Option 1b is not clear whether this is for accuracy or for measurements.
Option 2 is not acceptable for RSTD. In addition, we need to also decide how we test different side conditions.

	CATT
	Fine with option 3. 

	Qualcomm
	Option 1b.

	Intel
	For RSTD measurement, in the realistic scenario, 3 cells are needed at least. We can support Option 1b and Option 3 as they are same. 

	R&S
	We think Option 1a from R&S is not representing clearly our view on RSTD measurement: 
- 3 cells might make sense, only for cells on “different frequencies”. 
- for “same frequency” we think 2 cells are sufficient.
 If we don’t differentiate the RSTD measurement TCs in “same” and “different” frequency, then we suggest 2 cells (Option 2).
For RSTD accuracy and the rest 2 cells are sufficient.



Sub-topic#5-9 Number of positioning frequency layers
	Company
	Comments

	Huawei
	We provided our comments on this issue in Sub-topic 5-4.

	ZTE
	Support Option 3.

	Ericsson
	Support option 3, we need test cases for the same and different frequencies.

	Qualcomm
	Option 2 (up to 2 PFLs)

	Intel
	The number of PFL can be 2. 



Sub-topic#5-10 Synchronous/Asynchronous cells
	Company
	Comments

	Huawei
	Option 1.

	Ericsson
	Agree we need to have an assumption on the time shift between the slot boundaries between cells, but there is no need to use the sync or async terminology. One should also consider that there are other configured offsets in positioning tests. 

	Qualcomm
	Option 1 is fine.

	Intel
	 Option 1



Sub-topic#5-11 Muting pattern 
	Company
	Comments

	Huawei
	Option 1.

	Ericsson
	Depends on the number of cells, time intervals, etc. So, no need to decide this in this meeting.

	Qualcomm
	We can support option 1. The important point is that the test configuration must ensure orthogonality between the PRS resources from different TRPs in each scenario.

	Intel
	Option1



Sub-topic#5-12 Subsets of accuracy tests
	Company
	Comments

	Huawei
	Option 1.
We do not see the need to define different sub-tests corresponding to different PRS BWs in the delay test. For accuracy tests, it is meaningful to define sub-tests for different combinations of {PRs BW, Es/Iot}, but the number of sub-tests should be limited, and we suggest 2 sub-tests per test cases. 

	ZTE
	Support Option 1. 2 subsets of configurations shall be sufficient in our view.

	Ericsson
	First, we need to decide the number of cells, frequencies, and how we test different side conditions. Before that, we cannot decide the maximum number of subsets. It also depends no the accuracy requirements discussion outcome.

	Qualcomm
	Similar to the LTE RSTD test cases, we suggest testing two PRS BW configurations per test.
The first configuration would be the minimum PRS BW supported (PRBs = 24) paired with the smallest SCS for the FR being tested, i.e. SCS = 15 kHz for FR1 and SCS = 60 kHz for FR2.
The second configuration would be the highest PRS BW (num. PRBs) supported by the UE among the PRS reference configurations than RAN4 will define, paired with the highest SCS for the FR being tested (SCS = 30 kHz for FR1 and SCS = 120 kHz for FR2).

	Intel
	Can be FFS up to the conclusion of accuracy requirements sets.



Sub-topic 5-13 Joint configuration of PRS-RSRP with RSTD and UE Rx-Tx
	Company
	Comments

	Huawei
	We are fine with option 1. 
We understand the same applies to RSTD also, i.e. No PRS-RSRP is configured together for DL-TDOA.

	ZTE
	Support Option 1.

	Ericsson
	Support option 1.

	CATT
	Fine with option 1. 

	Qualcomm
	Option 1 and the same would apply for RSTD.

	Intel 
	Support Option 1



Sub-topic 5-14 DRX configuration
	Company
	Comments

	Huawei
	We need more time to check.

	Ericsson
	Support Option 1, at least for measurement procedure TCs (section 9 in 38.133). For accuracy TCs, it’s Ok to have non-DRX for RSTD and PRS-RSRP (FFS for UE RxTx accuracy TCs).

	Qualcomm
	This can be FFS. NOTE: LTE RSTD test cases A.9.8.1 and A.9.8.2 in 36.133 specify DRX OFF.

	Intel
	Cant’ agree Option 1. 
In the last meeting, the agreements below was achieved. [R4-2017371]
· “NO DRX case will be tested only for NR positioning measurement requirements in Rel16”
Thus we need not DRX configuration for NR positioning tests. 



Sub-topic 5-15 Supported test configurations in FR1
	Company
	Comments

	Huawei
	Option 1 is fine. 

	ZTE
	Support Option 1, which is the current configuration for UE SS-RSRP tests.

	Ericsson
	Support Option 1

	Qualcomm
	Wa assume that the configurations in option 1 refer to the Pcell configurations and do not constraint the PRS BW to be tested. In that case we can agree to option 1.

	Intel
	Option 1 is fine.



Sub-topic 5-16 Supported test configurations in FR2
	Company
	Comments

	Huawei
	Option 1 is fine. 

	ZTE
	Support Option 1, which is the current configuration for UE SS-RSRP tests.

	Ericsson
	Support Option 1

	Qualcomm
	Wa assume that the configurations in option 1 refer to the Pcell configurations and do not constraint the PRS BW to be tested. In that case we can agree to option 1.

	Intel
	Option 1 is fine.





CRs/TPs
	CR/TP number
	Comments collection

	R4-2100061[draft CR] Test cases for PRS-RSRP measurement accuracy (ZTE)
	Huawei: we suggest to come back all CRs on the second round, while focusing on the technical discussions in the first round.

	
	Intel: can be postponed to 2nd round.

	
	

	
	

	R4-2100447 CR on PRS configuration for test cases (CATT)
	

	
	

	
	

	R4-2100448 CR on test case for PRS-RSRP measurement requirements for FR2 in SA (CATT)
	

	
	

	
	

	R4-2101278 draftCR] CR for PRS configurations for NR Pos RRM tests (Intel)
	

	
	

	
	

	R4-2101279 draftCR] CR for the test case of RSTD measurement requirements reporting in SA (Intel)
	[R&S]: Is a fading propagation channel really required and relevant for the requirement? In LTE, the experience of testing devices for LBS with fading channel was not very good. We suggest to use simply AWGN and not complicate unnecessarily the test and the test equipment.  

	
	

	
	

	R4-2102555 TC5 and TC6: UE Rx-Tx time difference measurement requirements for FR1 and FR2 in SA (Ericsson)
	

	
	

	
	

	R4-2102556 TC11 and TC12: UE Rx-Tx time difference measurement accuracy for FR1 and FR2 in SA (Ericsson)
	

	
	

	
	

	R4-2102777 draftCR to introduce TC for PRS-RSRP measurement requirements for FR1 in SA
(Huawei)
	

	
	

	
	

	R4-2102778 draftCR to introduce TC for RSTD measurement accuracy for FR1 and FR2 in SA (Huawei)
	

	
	

	
	

	
	

	
	


Summary for 1st round 
Open issues 
	
	Status summary 

	Sub-topic#5-1
	Test cases for the different SINR side condition for UE Rx-Tx time difference 
Tentative agreements:
Candidate options:
· Option 1 (Ericsson) 
· Both SINR side conditions for UE Rx-Tx are tested in the same test with two cells.
· For PRS-RSRP, there can be separate tests (e.g., Test 1, Test 2, …) inside the test case, one for each side condition.
· Option 2(Huawei, Qualcomm, ZTE, OPPO)
· by multiple sub-tests in each TC, or by associating different cells with different Es/Iot in a single test

Recommendations for 2nd round: Can be FFS

	Sub-topic#5-2
	Test cases for serving carrier frequencies and non-serving carrier frequencies measurements 
Tentative agreements
Candidate options:
Option 1: define test cases for the serving carrier frequencies and non-serving carrier frequencies
Recommendations for 2nd round : Can be FFS

	Sub-topic#5-3a
	Additional test cases for RSTD 
Tentative agreements:
Candidate options:
· Option 1(Rohde & Schwarz):  Specify three RSTD measurement accuracy (sub-) tests: Absolute RSTD, Differential RSTD, Additional Path Report
· 

Recommendations for 2nd round: Can be FFS

	Sub-topic #5-3b
	Additional path reporting configuration in test cases 
Tentative agreements:
· Option 1 (Ericsson):  No additional path reporting is configured (additionalPaths is not included in the measurement request). 
Candidate options:

Recommendations for 2nd round: No further discussion

	Sub-topic #5-3c
	Absolute measurement reporting in test cases
Tentative agreements:

Candidate options:
Option 1 (Ericsson): Absolute measurement reporting is tested for all PRS measurements.

Recommendations for 2nd round: Can be FFS

	Sub-topic#5-4
	Test cases list clarification
Tentative agreements:
Candidate options:
· Option 1 (Ericsson)
· Further clarify the test case list:
	TC1a
	RSTD measurement requirements for FR1 in SA, for the same frequency
	A6.6.x RSTD measurements

	TC1b
	RSTD measurement requirements for FR1 in SA, for different frequencies
	A6.6.x RSTD measurements

	TC 2a
	RSTD measurement requirements for FR2 in SA, for the same frequency
	A7.6.x RSTD measurements

	TC 2b
	RSTD measurement requirements for FR2 in SA, for different frequencies
	A7.6.x RSTD measurements

	TC 3a
	PRS-RSRP measurement requirements for FR1 in SA, for the same frequency
	A6.6.xx PRS-RSRP measurements

	TC 3b
	PRS-RSRP measurement requirements for FR1 in SA, for different frequencies
	A6.6.xx PRS-RSRP measurements

	TC 4a
	PRS-RSRP measurement requirements for FR2 in SA, for the same frequency
	A7.6.xx PRS-RSRP measurements

	TC 4b
	PRS-RSRP measurement requirements for FR2 in SA, for different frequencies
	A7.6.xx PRS-RSRP measurements

	TC 5a
	UE Rx-Tx time difference measurement requirements for FR1 in SA, for the same frequency
	A6.6.xxx UE Rx-Tx time difference measurements

	TC 5b
	UE Rx-Tx time difference measurement requirements for FR1 in SA, for different frequenciesv
	A6.6.xxx UE Rx-Tx time difference measurements

	TC 6a
	UE Rx-Tx time difference measurement requirements for FR2 in SA, for the same frequency
	A7.6.xxx UE Rx-Tx time difference measurements

	TC 6b
	UE Rx-Tx time difference measurement requirements for FR2 in SA, for different frequencies
	A7.6.xxx UE Rx-Tx time difference measurements

	TC 7a
	RSTD measurement accuracy for FR1 in SA, for the same frequency
	A6.7.x RSTD measurements

	TC 7b
	RSTD measurement accuracy for FR1 in SA, for different frequencies
	A6.7.x RSTD measurements

	TC 8a
	RSTD measurement accuracy for FR2 in SA, for the same frequency
	A7.7.x RSTD measurements

	TC 8b
	RSTD measurement accuracy for FR2 in SA, for different frequencies
	A7.7.x RSTD measurements

	TC 9a
	PRS RSRP measurement accuracy for FR1 in SA, for the same frequency
	A6.7.xx xx PRS-RSRP measurements

	TC 9b
	PRS RSRP measurement accuracy for FR1 in SA, for different frequencies
	A6.7.xx xx PRS-RSRP measurements

	TC 10a
	PRS RSRP measurement accuracy for FR2 in SA, for the same frequency
	A7.7.xx xx PRS-RSRP measurements

	TC 10b
	PRS RSRP measurement accuracy for FR2 in SA, for different frequencies
	A7.7.xx xx PRS-RSRP measurements

	TC 11a
	UE Rx-Tx time difference measurement accuracy for FR1 in SA, for the same frequency
	A6.7.xxx UE Rx-Tx time difference measurements

	TC 11b
	UE Rx-Tx time difference measurement accuracy for FR1 in SA, for different frequencies
	A6.7.xxx UE Rx-Tx time difference measurements

	TC 12a
	UE Rx-Tx time difference measurement accuracy for FR2 in SA, for the same frequency
	A7.7.xxx UE Rx-Tx time difference measurements

	TC 12b
	UE Rx-Tx time difference measurement accuracy for FR2 in SA, for different frequencies
	A7.7.xxx UE Rx-Tx time difference measurements



Recommendations for 2nd round: can be FFS

	Sub-topic#5-5
	Test cases for the different deployment scenarios 
Tentative agreements:
Candidate options:
· Option 1 (Intel, Huawei, Qualcomm):  Only need to define the test cases for SA  
· Option 2 (Ericsson). RAN4 will define NR positioning test cases for NR-DC, where Pcell is in FR1, and PSCell is in FR2; otherwise define test cases for other deployments with both FR1 and FR2 (e.g., CA or SA with FR1 Pcell and FR2 neighbors).

Recommendations for 2nd round: Can be FFS

	Sub-topic#5-6-1
	General PRS configuration for NR Positioning test case 
Tentative agreements: 
Candidate options
· Option 1 (Huawei, CATT):  PRS periodicity is 160ms with 10ms offset in all test cases. 
· Option 2 (Intel): 1/2^u *160ms，where  was given by Table 4.2-1 in TS38.211　

Recommendations for 2nd round:

	Sub-topic#5-6-2
	Combination of Comb size, number of symbol , slot repetition factor and PRS BW 
Tentative agreements: 
Candidate options
· Option 1 (Huawei ,CATT):  
· Table 1: general PRS configuration for positioning RRM test cases
	
	PRS Pattern 1.1
	PRS Pattern 1.2
	PRS Pattern 2.1
	PRS Pattern 2.2
	PRS Pattern 3.1
	PRS Pattern 3.2

	SCS
	FR1, 15k
	FR1, 30k
	FR2, 120k

	PRS periodicity and offset
	160ms, 10ms

	BW (num of PRBs)
	52
	106
	66

	Comb size
	2

	Number of PRS symbols
	2
	4
	2
	4
	2
	4

	Number of PRS slots
	1



· PRS comb size is 2 for all test cases 
· For measurement delay test, use symbol size 4, slot repetition 1, and PRS BW same as CH BW or 
· For measurement accuracy test, verify performance of different combinations with subtests
· Option 2 (Intel)：The following PRS configuration combinations are proposed:
· Table 1: PRS configuration patterns for NR positioning measurement
	
	PRS Pattern 1
	PRS Pattern 2
	PRS Pattern 3

	SCS
	FR1, 15k
	FR1, 30k
	FR2, 120k

	PRS periodicity
	160ms
	80ms
	20ms

	Number of PRS symbol
	2
	4
	6

	Comb size
	2
	4
	6

	Repetition factor
	4
	2
	1


· 
· Option 3 (Ericsson)：The following PRS configuration combinations are proposed:
· In each test case, the NR measurements are tested for multiple measurement bandwidths, with at least:
· the smallest bandwidth, 
· a bandwidth from the medium bandwidths range (e.g., >48 PRBs in FR1 or >32 PRBs in FR2),
· a bandwidth from the large bandwidths range (e.g., >132 PRBs in FR1 or >64 PRBs in FR2).
· No PRS repetitions (within a slot or across slots within a single PRS period) are configured in NR positioning test cases
· In each test case the NR measurements are tested for two combinations of PRS periodicity and MGL, e.g.:
· TPRS>MGL, and
· TPRS<MGL.
· PRS SCS is the same as SSB SCS.
· The network configured k is set as follows:
· timingReportingGranularityFactor=0 for FR1,
· timingReportingGranularityFactor=2 for FR2.

Recommendations for 2nd round: Can be FFS

	Sub-topic#5-7
	SRS configuration for NR Positioning test case
Tentative agreements: None
Candidate options: 
· Option 2 (Huawei)
· Table 2: general SRS configuration for UE Rx-Tx RRM test cases
	SRS-Resource
	SRS-ResourceId
	0

	
	nrofSRS-Ports
	Port1

	
	transmissionComb 
	n4

	
	combOffset-n4
	0

	
	cyclicShift-n4
	0

	
	resourceMapping
startPosition
	0

	
	resourceMapping
nrofSymbols	
	n4

	
	resourceMapping
repetitionFactor
	n1

	
	freqDomainPosition
	0

	
	freqDomainShift
	0

	
	freqHopping
c-SRS
	Matches NRB,c 

	
	groupOrSequenceHopping
	Neither

	
	resourceType
	Periodic

	
	periodicityAndOffset-p
	80*2^u, 20*2^u

	
	sequenceId
	0



Recommendations for 2nd round:Can be FFS

	Sub-topic#5-8
	Number of cells/TRPs for NR Positioning test case 
Tentative agreements:
Candidate options:
· Option 1a. (Rohde & Schwarz, ZTE)
· for RSTD measurement requirements, test cases with 3 cells are developed: NR Pcell (cell 1) and two NR neighbor cells (cell 2, cell 3);
· for RSTD measurement accuracy requirements, test cases with 2 cells can be sufficient, provided separate test cases are developed for measurements on the same and different frequency layers: NR Pcell (cell 1) and one NR neighbor cell (cell 2)
· for PRS-RSRP (DL-AoD) and UE Rx-Tx time difference measurement requirements and measurement accuracy requirements, the same test set-up as for RSTD can be used
· Option 1b. (Intel, Qualcomm)
· 3 cells deployment scenarios (one is serving/reference cell, the other two neighbor cells) can be used for NR RSTD . 
· 2 cells deployment scenarios (one is serving/reference cell, the other neighbor cell) can be used for UE Rx-Tx time difference, PRS RSRP 
· Option 2 (Huawei): two TRPs in the test case
· Option 3 (Ericsson, ZTE, CATT):
· The number of cells in RSTD test cases:
· 3 for measurements testing,
· 2 for accuracy testing (provided there are separate test cases for the same and different frequencies).
· The number of cells in PRS-RSRP test cases:
· 2 for measurements testing,
· 2 for accuracy testing (provided there are separate test cases for the same and different frequencies), with separate tests in the same test case for the different signal levels in the requirements; 
· Note: absolute measurements (on two cells) and relative measurements (on 1 cell) accuracy are tested in the same test
· The number of cells in UE Rx-Tx test cases:
· 2 for measurements testing,
· 2 for accuracy testing (provided there are separate test cases for the same and different frequencies).
NOTE: the signal levels in the two cells correspond to the different signal levels in the requirements
Recommendations for 2nd round:Can be FFS

	Sub-topic#5-9
	Number of positioning frequency layers 
Tentative agreements: None.
Candidate options:
· Option 1. (Intel, Qualcomm): The number of positioning frequency layers measured cannot be [2]. 
· Option 2 (Huawei): one or two PRS frequency layers 
· Option 3 (Ericsson): Each measurement type (RSTD, PRS-RSRP, or UE Rx-Tx) is tested in both configurations:
· The cells are spread on two frequencies (regardless on the number of cells agreed for the test) 
· All cells are on the same frequency

Recommendations for 2nd round :can be FFS

	Sub-topic#5-10
	Synchronous/Asynchronous cells 
Tentative agreements: None
Candidate options:
· Option 1. (Intel, Huawei, Qualcomm): The synchronous cells will be tested for the measurement delay requirements test. 
· Option 1a(Qualcomm): Time synchronicity constraints between cells/TRPs may be incorporated in the test configurations to the extent needed to ensure that the Es/Iot side conditions are met during testing
· 
Recommendations for 2nd round: Can be FFS

	Sub-topic#5-11
	Muting pattern 
Tentative agreements: None
Candidate options:
· Option 1. (Intel, Huawei): only the non-muting PRS configuration will be used. 

Recommendations for 2nd round: Can be FFS

	Sub-topic#5-12
	Subsets of accuracy tests 
Tentative agreements: None
Candidate options:
· Option 1. (Huawei): Define two subtests per accuracy test cases corresponding to different combinations of {Es/Iot, PRS BW}.
· Option 2 (Ericsson): In each test case, the NR measurements are tested for multiple measurement bandwidths, with at least:
· the smallest bandwidth, 
· a bandwidth from the medium bandwidths range (e.g., >48 PRBs in FR1 or >32 PRBs in FR2),
a bandwidth from the large bandwidths range (e.g., >132 PRBs in FR1 or >64 PRBs in FR2).
Recommendations for 2nd round: Can be FFS

	Sub-topic #5-13
	Joint configuration of PRS-RSRP with RSTD and UE Rx-Tx 
· Tentative agreements: 
· Option 1 (Ericsson): No PRS-RSRP is configured together for multi-RTT (nr-RequestedMeasurements in the measurement request indicates no PRS-RSRP is requested together with UE Rx-Tx).

Recommendations for 2nd round: No further discussion

	Sub-topic #5-14
	DRX configuration
Moderator Notes:
In the last meeting, the agreements below was achieved. [R4-2017371]
· “NO DRX case will be tested only for NR positioning measurement requirements in Rel16”

Tentative agreements: None
Candidate options:
· Option 1 (Ericsson): Configure DRX in all NR positioning test cases (like in LTE).

Recommendations for 2nd round: Can be FFS

	Sub-topic #5-15
	Supported test configurations in FR1
Tentative agreements: 
· Option 1 (Ericsson): Supported test configurations for FR1:
	Configuration
	Description

	1
	15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	2
	15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	3
	30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode

	NOTE:	The UE is only required to be tested in one of the supported test configurations.




Recommendations for 2nd round: Please Qualcomm check whether this tentative agreement is agreeable
Qualcomm to moderator: We could agree to option 1 assuming that the configurations above refer to the Pcell configurations and do not constrain the PRS BW to be tested. Please confirm.
[Moderator: this can be FFS ]

	Sub-topic #5-16
	Supported test configurations in FR2
Tentative agreements: 
· Option 1 (Ericsson): Supported test configurations for FR2:
	Configuration
	Description

	1
	120 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode



Recommendations for 2nd round: : Please Qualcomm check whether this tentative agreement is agreeable
Qualcomm to moderator: We could agree to option 1 assuming that the configurations above refer to the Pcell configurations and do not constrain the PRS BW/SCS to be tested. Please confirm.

[Moderator: this can be FFS ]



CRs/TPs
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2100061
	Revised 

	R4-2100447 
	Merged

	R4-2100448 
	Revised 

	R4-2101278 
	Revised

	R4-2101279
	Revised 

	R4-2102555
	Revised

	R4-2102556 
	Revised

	R4-2102777 
	Revised 

	R4-2102778 
	Return 

	
	

	
	




Discussion on 2nd round 
Please only comment on topics that are selected for discussion in 2nd round.
Sub-topic#5-1 Test cases for the different SINR side condition for UE Rx-Tx time difference and RSRP 
	Company
	Comments

	ZTE
	The number of sub-tests shall be limited. We prefer to have 2 sets of configurations under each test to create 2 sub-tests (we also comment under 5-12).

	Intel
	Prefer Option 2 by which the number of TCs can be minimized. 

	Qualcomm
	Prefer option 2.

	CATT
	Prefer option 2. 

	Huawei
	Option 2.
On option 1, thanks Ericsson for the explanation. We understand the relative accuracy in PRS-RSRP is between 2 PRS resources from the same cell/TRP, not between two cells/TRPs, so option 2 can still be used for PRS-RSRP.




Sub-topic#5-2 Test cases for serving carrier frequencies and non-serving carrier frequencies measurements 
	Company
	Comments

	Intel
	Can be FFS. We need not to define all TCs for both of the serving carrier frequency and non-serving carrier especially considering such positioning measurement configuration may be not happened on the serving carrier. (e.g. RSTD is for reference cell instead of serving cell).

	Huawei
	FFS.
Agree with intel that we may not need to test serving and non-serving carriers for all the TCs. Exact TC list to account for this aspect needs more discussion.



Sub-topic#5-3a Additional test cases for RSTD 
	Company
	Comments

	Intel
	The accuracy for differential RSTD can be same as these of absoluate RSTD.

	Qualcomm
	Related to question 5-3c. FFS.

	Huawei
	Suggest to only test absolute RSTD accuracy.



Sub-topic#5-3c Absolute measurement reporting in test cases
	Company
	Comments

	ZTE
	No strong view here,  but agree that differential reporting might be the common case.

	Intel
	We fine this. 

	Qualcomm
	Some companies have asked for more time to consider this issue. Discuss further in the next meeting.

	Huawei
	This is fine for RSTD and UE Rx-Tx, but not for PRS-RSRP.





 Sub-topic#5-4 Test cases list clarification
	Company
	Comments

	Intel
	Can be FFS regarding to no consensus on #5-2

	Qualcomm
	See comment from 1st round. Clarification needed.

	Huawei
	FFS, same comment as Intel.



Sub-topic#5-5 Test cases for the different deployment scenarios 
	Company
	Comments

	Intel
	Option 1. 

	Huawei
	Option 1




Sub-topic#5-6-1 General PRS configuration for NR Positioning test case 
	Company
	Comments

	ZTE
	Support Option 1 but we can also come back next meeting as ericsson suggested during the 1st round.

	Intel
	We are fine with Option 1

	CATT
	Option 1. 

	Huawei
	Option 1. 
PRS Offset can be FFS


Sub-topic#5-6-2 Combination of Comb size, number of symbol , slot repetition factor and PRS BW 
	Company
	Comments

	Intel
	Option 1 &2 are fine for us. For Option 3, some principle are algin with Opt1. Some of them need further clarifications (e.g. TPRS>MGL)

	Qualcomm
	Align with definition of accuracy requirements in sub-topics 2-4, 3-2, and 4-4.

	Huawei
	Option 1




Sub-topic#5-7 SRS configuration for NR Positioning test case
	Company
	Comments

	Intel
	We are fine Option 2. But it can be FFS also.

	Qualcomm
	FFS

	Huawei
	Can be FFS



Sub-topic#5-8 Number of cells/TRPs for NR Positioning test case 
	Company
	Comments

	Intel
	Could we agree below :
· “2 cells deployment scenarios (one is serving/reference cell, the other neighbor cell) can be used for UE Rx-Tx time difference, PRS RSRP “
· FFS on RSTD test case 


	R&S
	Given the complexity of the discussion, we support Option 2 (2 cells) as the default test complexity for all TCs. 
Whether additional TCs with 3 cells are required, seems to require a dedicated justification and applicability definition (also related to UE capabilities). 

	Qualcomm
	Option 1b

	CATT
	Option 3. 

	Huawei
	Option 2, and can compromise to option 3, but exact TC list is FFS.



Sub-topic#5-9 Number of positioning frequency layers 
	Company
	Comments

	Intel
	Can be FFS. It can be similar issues as #5-2

	Qualcomm
	Option 2 (up to 2 PFLs). To moderator: Please make sure to correct our position on this issue in the summary.

	Huawei
	Agree this is same issue as 5-2.



Sub-topic#5-10 Synchronous/Asynchronous cells 
	Company
	Comments

	Intel 
	Option 1

	Huawei
	Option 1

	
	




Sub-topic#5-11 Muting pattern  
	Company
	Comments

	Intel
	Option 1

	Qualcomm
	We can support option 1. The important point is that the test configuration must ensure orthogonality between the PRS resources from different TRPs in each scenario.

	Huawei
	Option 1



Sub-topic#5-12 Subsets of accuracy tests 
	Company
	Comments

	ZTE
	Support Option 1 which is sufficient.

	Intel
	 Option 1 is preferred

	Qualcomm
	Similar to the LTE RSTD test cases, we suggest testing two PRS BW configurations per test.
The first configuration would be the minimum PRS BW supported (PRBs = 24) paired with the smallest SCS for the FR being tested, i.e. SCS = 15 kHz for FR1 and SCS = 60 kHz for FR2.
The second configuration would be the highest PRS BW (num. PRBs) supported by the UE among the PRS reference configurations than RAN4 will define, paired with the highest SCS for the FR being tested (SCS = 30 kHz for FR1 and SCS = 120 kHz for FR2).

	Huawei
	Option 1



Sub-topic#5-14 DRX configuration
	Company
	Comments

	Intel
	 No need further discussion as the agreement in the last meeting
 [R4-2017371]
· “NO DRX case will be tested only for NR positioning measurement requirements in Rel16”


	
	

	
	



CRs/TPs
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2100061
	

	R4-2100447 
	

	R4-2100448 
	

	R4-2101278 
	

	R4-2101279
	[R&S] We recommend to use simply AWGN and not complicate unnecessarily the test and the test equipment.  In LTE, the experience of testing devices for LBS with multipath fading channel was not very good.

	R4-2102555
	

	R4-2102556 
	

	R4-2102777 
	

	R4-2102778 
	




Summary on 2nd round 
	CR/TP/LS/WF number
	T-doc status update recommendation  

	R4-2103586 (WF)
	Agreeable

	R4-2103733
	Postpone

	R4-2103734
	Postpone

	R4-2103735
	Postpone

	R4-2103736
	Postpone

	R4-2103737
	Postpone

	R4-2103738
	Postpone

	R4-2103739
	Postpone

	R4-2104042
	Postpone




	
	



Recommendation for Tdocs 
After first round:
	[bookmark: _Hlk55513369]Tdoc No.
	Source company
	Recommendation
	Remarks

	Big CR

	[bookmark: _Hlk62923100]R4-2102549
	Ericsson
	Revised
	

	CR for accuracy requirements

	R4-2102772 
	(Huawei, HiSilicon)
	Revised
	

	R4-2102553 
	(Ericsson)
	Revised
	

	R4-2100446
	CATT
	Revised
	

	
	
	
	

	
	
	
	

	CR for TC

	R4-2100061
	ZTE
	Revised
	

	R4-2100447 
	CATT
	Merged 
	

	R4-2100448 
	CATT
	Revised
	

	R4-2101278 
	Intel
	Revised
	

	R4-2101279
	Intel
	Revised
	

	R4-2102555
	Ericsson
	Revised
	

	R4-2102556
	Ericsson
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